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Chapter 1
PURPOSES OF FACILITY SURVEYS

This chapter discusses

u monitoring and evaluation

u measurement objectives and
indicators

L] sampling implications, and

L data collection implications

I ntroduction

The purpose of thismanual isto present a sampling methodology that can generate estimates of
health facilities and their characteristics, and, when desired, tie the characteristics of the sampled
facilitiesto those of the serviced population in a meaningful way. Two sampling designs are
proposed and recommended in thismanual. Thefirst isfor a stand-alone health facility survey
(chapter 4), and the second (chapter 5) isfor a health facility survey linked to a household survey.
The design for the latter requires adopting the same sample areas used to generate household data
collected in surveys such as Demographic and Health Surveys or the Reproductive Health
Surveys.! Both recommended sampling designs provide unbiased estimates of fadilities and their
characteristics; the linked sampling design, however, provides additiond information on the hedlth
service environment for resident populaionsin the household survey sample areas.

The linking of the facility survey to a household survey offers powerful analytic value for
investigating how the presence of health facilities and their services can influence health practices
and behaviors of the local populations. However, linking with a household survey sample design
does constrain the facility sample plan in several ways. Accordingly, the sample design givenin
chapter 4 is better in terms of the facility estimates per se. It should be appliedin countries where
the primary objectiveisonly to estimate the distribution of health facilities and their
characteristics. If, on the other hand, one of the objective is also to evaluate the impact of large-
scale public health interventions on population outcomes, then the second sampling strategy,
which links the facilities surveyed to a popul ation sampled through ahousehold survey’s sample
areas, is recommended.

An essential aspect of surveying health facilities is gathering concomitant data from facility staff

!See dso the DHSmanud on sampling - Macro Internationd, Inc. 1996. Sampling
Manual. DHS-111 Basc Documentation No. 6. Caverton, MD.
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and clients. It isto be noted that the sampling plans presented to estimate those features are the
same in chapters 4 and 5, because the sample considerations are the same whether the facility
sampleislinked to household survey sample areas or not.

An appropriate sampling methodology is determined by the purpose of the survey for which it is
designed. Health facility surveys have multiple purposes. Before taking up, in subsequent
chapters, the sampling issues, methods or strategies for surveys of health service sites, it isfirst
necessary to describe what the surveys areintended to measurein relation to their informationa
USES.

M onitoring and evaluation

Health facility assessments or surveys are generally conducted for one of two purposes and often
both — monitoring the distribution and use of public hedth resources and evaluating the impact of
public health programs. A facility survey can be used to monitor program performancein the
provision of servicesrelated to family planning, child health, maternal health and sexually
transmitted infections (ST1), including HIV and AIDS. Thistype of monitoring might be donein
relation to a specific program or intervention that is being implemented, or it might refer to
general-purpose monitoring of health servicesfor an entire country or sub-region in the absence
of a particular action program. General-purpose or global monitoring entails collecting and
analyzing data routinely on variousinputs and outputs of service stes, such as the percentage of
health centersin a country with stock-outs (lacking vaccines, medica supplies, or contraceptive
commodities) or client caseloads. Special-purpose monitoring, on the other hand, relatesto the
collection of specific information on program implementation, by establishing that specially
allocated inputs, activities and outputs have occurred. It may track progress over timein terms of
accessto and quality of servicesfor specific beneficiaries, such aslow-income clients. Therefore,
facility survey results provide valuable information for improving program management and
administration.

The 1996 EVALUATION Project manual, Evaluating Family Planning Programs,? makes the
case that strong program monitoring examines whether the expected change(s) occurred at both
the program level (outputs) and the population level (outcomes). Strong evaluation of program
impact, moreover, involves determination of the degree to which any changes observed can be
attributed to the program’ s efforts, which brings us to the second purpose of hedth fecility
surveys.

The second purpose of hedth facility surveysis to provide some of the data necessary toassess
the impact of selected aspects of the provison of serviceson family planning, maternal health,
child health and STI/HIV/AIDS outcomes. The prime datafor assessing impact are population
outcomes, such as the contraceptive prevalence or infant mortaity rate, which must comefrom

’See Bertrand J., Magnani R. and N. Rutenberg, Evaluating Family Planning Programs,
with Adaptations for Reproductive Health, The EVALUATION Project, 1996, Figure I1-5, p.19.
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sources other than the facility survey — usudly ahousehold survey such as the Demographic and
Health Survey (DHS) or the Reproductive Health Survey (RHS). For assessing program impact
one must also have information on the program under study. Thus, facility surveys are important
toolsto provide information on the supply of health services or program activitiesthat are
intended to generate beneficial health effects in the population. Assessing impact is more intensive
because it encompasses the monitoring component and its performance measures. But it isfurther
bolstered by attempts, through controlling for the influence of external or confounding factors, to
gauge the extent to which services provided are actually having the desired effect on the targeted
population.

As aluded to earlier, both monitoring and evaluation efforts may be confined to certain
communities of a country where an action program such as an intervention strategy on family
planning is being (or will be) implemented. Communities may be variously defined and chosen
depending on the program goals. They may, for example, be aset of rurd villagesin, say, the
northeast region of a country. Or, the “community” may comprise an entireadministrative
subdivision such as a province or district, including rural areas, large cities and other urban towns.
On occasion, the intervention isarea- or system-wide, such asimproving the quality of family
planning care or treatment of sick children. The facility datathat are needed for program
monitoring or evaluation must relate directly to the action program catchment area, whetheritisa
set of villages, an entire province or the country asawhole. This of course hasimplicationsfor
sampling, discussed later in this chapter.

It isimportant to mention that information regarding the presence and characterigticsof health
facilities may be routinely collected in a Health Information System (HIS), which is usually
operated out of a statistical unit within aHealth Ministry or Department. Generally the coverage
of an HIS is determined by the sponsoring agency, such asincluding all public health facilities
covered by the Ministry of Health, or al health service sites receiving some public funding, or all
health providers participating in a managed care organization. In some cases, private or quas-
private health facilities may be participating unitsin an HIS. Assessng the availability,
distribution and quaity of hedth servicesin a country can be accomplished through an HISif all
types of health service sites participate in the reporting. The HIS may require dl or asample of
sitesto report. Regardless, where health services are provided through a diverse mix of public
and private Stes and HIS coverageislimited to a subset of these Stes, itisuseful to conduct
periodic surveys of health service sitesto update and verify the HI S-based profile.

Second, health facility surveys as presented in this manual are discussed primarily in terms of
special purpose effortsintended to yield informati on that might not be available from a routine
HIS or in the absence of afunctioning HIS. In particular thelinkage feature has been deve oped
to capitalize upon the conduct of periodic sample surveys of households that collect demographic
and health information. In many developing countries, these have been funded by international
donor agencies, where invoking a linkage feature for health facility surveys offers both benefitsin
cost savings and value-added information on health resource inputs.



Analytical perspectives

In considering the sampling needs for facility surveys, it is useful to examine the anaytica
strategies employed for program evaluation. The effects of interest may be systemic, that s,
evaluating and attributing change in health service delivery systemsto program improvements,
such asfor clinical training, commodities logistics management, or infection prevention
procedures. Likewise, the effects of interest may be client- or population-based, such as
increasing client satisfaction with services or reducing unwanted pregnancies or disease morbidity
and mortality. Illustrative hypotheses of systemic outcomes investigated in program evaluation
are

. Health facilities experiencing frequent stockouts have lower client case loads.

. Staff competence influences the facility’ s ability to provide services at a minimum
standard.

. Patients/clients receiving qudity services during any consultation aremorelikey to return

for continued care.

[lustrative hypotheses of population-level outcomesthat could be investigated are

. Access to contraceptive services through multiple providers increases the probability of
continued use.

. Integrated management of sick children at health facilities reduces infant and child
mortality.

. Screening, diagnosis and treatment of STD in prenatal clients can reduce transmission
rates.

In terms of sampling, analyses for the first threeillustrative hypothesis above require having a
probability sample of facilities, their staff and clients, to which relevant survey questions would be
administered. Analysesfor the last three hypothesis require a sample design that enables
information about population behaviors and outcomes to be correlated in some fashion with the
information about the provison of hedlth services.

Perhaps the easest way to envison the units that would need to be considered as part of a sample
designisto identify first what population is of interest — health facilities, staff at health facilities,
pharmacies or drug retailers, mobile or community-based staff, current or past clients, or
populations at risk, whether these are ddimited by age, gender or place of resdence. This
determination helps a sampling statistician develop a protocol that will produce estimates with a
minimum of bias and a maximum of precision. The decisions are facilitated in the monitoring and
evaluation context where specific indicators of performance arefocused. Theseindicators are



generally defined in terms of a characteristic or attribute presentin agiven populationthatis
measured and monitored for change over time, thereby presenting information from which likely
causes can be speculated. An indicator such asthe percentage of health facilities that have two or
more staff members on site trained in post-abortion care signals the need for a sample of health
facilities and information on service-specific training gathered from staff records or interviews
with staff from the facilities. Decisions about these needs are discussed in more detail in the next
section.

M easur ement objectives of facility surveys

While the focus of this manual is sampling for facility surveys, the latter cannot be considered
apart from the overall survey methodology that is needed to collect data on facility variables and
related measures. In turn, the survey methods depend on the measurement objectives, or, in
short, what it iswe wish to find out. Hence thefirst step (and requirement) in this or any other
survey under-taking is a clear and unambiguous specification of those measurement objectives. In
statistical parlance they are simply the estimates we want. For afacility survey, they may best be
seen by considering the substantive items of inquiry in a generic form, as detailed in the subsection
immediately following. The survey methodsthat are necessary to collect the various measures
provide a second way of categorizing the particular indicators of interest and these are described
in alater subsection, entitled, “Indicators and Collection Method.”

Basic items of inquiry from the facility survey

For facility surveying of the kind we are treating in thismanua, thereis a comparaively small
number of items of inquiry that differ, fundamentally, from each other in the operational terms that
define them for measurement.

Note that we distinguish below between afacility, a health care provider, and facility-based staff.
The nature of public health programs involves both clinical and nonclinical settings of service
delivery. Facilities are self-standing sites of service delivery, such as hospitals, health centers and
health posts. Health care providers may be both clinic-based and non-clinic based, such as
traditional birth attendants, lay health workers, or retal outlets which dispense medication.
Facility-based staff are personnel assigned to facilitieswho provide on- or off-site/outreach health
services and care.

1. Proportion (or percent) of total facilities with a specific service-related characteristic by
a Type of facility
i. public, private
ii. level (primary, secondary, tertiary)
iii. service type and range
b. Compliance with established service protocols or standards
2. Proportion of health care providers with a specific characteristic by
a. Type of providers



i. mobile, community-based, facility-based
ii. public, private
b. Servicetype and range
c. Characteristics of providers (location, skillstraining, gender, etc.)
3. Proportion of facility staff with a specific service-related characteristic or performing a given
function by
a. Type of staff (physician, nurse, paramedic, etc.)
b. Characteristics of staff (age, gender, etc.)
4. Proportion of facility clients receiving a given service, exposed to an intervention or with a
specific perception about the service by
a Type of facility
b. Characteristics of clients (age, gender, etc.)

Several observations may be made about these generic indicators. First, the most specific
indicator that has so far been promulgated by USAID and others can be said tofdl into oneof the
generic sets. Lists of indicators are ever-changing, however, andindividual countrieswill no
doubt have their own additions or deletionsto reflect their hedth priorities. Second, some of the
specific indicators are means or averages (for example, mean distance of clients to nearest
facility), but they are, nevertheless, indistinguishable from percentagesinsofar as the survey and
estimation methods are concerned. Third, while there are only afew primary types of indicators,
it isnecessary that those shown as sub-categories be digtinguished separately because of their
importance for sample design.

Other data - other sources

Evaluation design relies upon acombination of data typesfrom different sourcesincuding the
facility survey items discussed above. For comprehensive andyticd study of relationships
between service provision and targeted populations, datafrom other sourcesmay be needed as
well. These may include quantitative data from population surveys, epidemiologic surveillance
systems, and community-level information, as well as qualitative data gathered from key
informants.®

While other types of information may be needed in the overall research design for an evaluation of
program impact, they are not all collected in the facility survey. Population data comefrom
household surveys such as the aforementioned DHS or RHS. Examplesof variables or indicators
from household surveys are the contraceptive prevalence rate; percentage of women ages 20-24
who have had afirst birth before the age of 20; the percentage of infants under 6 months of age
exclusively breastfed; proportion of births spaced 24 months or longer; percentage of men or
women ages 15-49 who report the use of a condom during the most recent act of sexual
intercourse; and the proportion of mothers whose last birth was attended by a trained
professional.

3 Qualitative data are not discussed here.
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Epidemiologic surveillance systems record the incidence of diseases with major public health
import, such as STD, HIV/AIDS, malaria, tuberculoss, polio, or child communicable diseases.
Assessing the impact of a public health program focused on one or more of these types of
infections can benefit from clinical confirmation and recording of each known infection, as well as
itsspatid location. These data offer the ability to track outbreaks both as spatid clusters and
transmission over time through spatial mapping procedures.

Community-level variables may also be needed to describe the context of the social and economic
environment in which individuals reside. These data include information about the community
infrastructure and resources, such as schools, roads and transportation and communication
systems, agricultural and retail markets, local businesses and industries for labor markets, and
water supply and safety. Information is usually gathered on availability of and accessto these
community resources (measured usudly in distance or trave time). Itishepful to assess also the
community participation in other development programs, such asin education, agriculture,
housing, or employment. These may provide competing demands on local public officials' time
toward implementing government public hedthinitiatives. *

The combination of information of the type described above offers a comprehensive means of
evaluating the actual effect of nationd or large-scale public hedth program efforts. It does soby
isolating, through data collectedin ahedth facility survey and any epidemiologicd surveillance,
the impact of service provision improvements on population-level health outcomes net of effects
from community-level improvements.

| ndicators and collection method

For purposes of statistical measurement, a typography of the specific indicators from a facility
survey, as opposed to the generic sets discussed above, can be generated in relation to the origin
of the information source. There arefour such sources: interviews with facility spokespersons
(plusreviews of facility inventories), observations by interviewers, interviews with staff, and
interviews with clients.

> Service gite, or facility, indicators. These are obtained through interviews with
spokespersons from the facility and/or through direct examination of stocks and
inventories. The indicators are generally of the form, percentage of health facilities
offering a specific service or having certain necessary items. Representative examples
include percent offering family planning methods, percentage providing essential obstetric
care, percent counseling prenatal clients about STD/HIV risk, percent maintaining various
records, percent with certain equipment or materials, percentage that had stockouts of
contraceptives in previous sx months.

“If community-level data are gathered, their data collection can beessily integrated with a
health facility or population survey since such information islikely to relate geographically to
boundaries of sample areas used for either type of survey.
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> Staff indicators. These are obtained through persona interviews with staff members. The
indicators are usually expressed in the form of percentage of staff with specific
characteristics. Representative examplesinclude percent of staff trainedin child care,
percent of staff reporting they would not recommend certain [family planning] methods,
percent that received training in maternity-related servicesin last three years, and percent
who are able to provide HIV/AIDS counsding, diagnosis and treatment.

> Client indicators. These are obtained through persona interviews with the clients. The
indicators are generally of the form, percent of clients receiving a given procedure or
intervention. Representative examplesinclude percent of clients satisfied with duration of
family planning consultation, percent of caretakers of sick children who were sufficiently
satisfied with the care received that they would encourage others to bringin asick child,
and percent who understood theinformation given about treatment side effects.

> Client-staff interaction indicators. These are obtained through observation by an
interviewer who is present during the client’ s session with the service provider. The
indicators are generally of the form, percent of clients receiving a given staff-initiated
procedure or intervention during consultation. Representative examplesinclude percent of
family planning clients treated respectfully by staff, percent of clientswho are askedif they
prefer a particular method, percent of those receiving pelvic examinationsthat have the
procedure explained to them, percent of sick children who have their weight checked
using agrowth chart, and percent of sick children assessed for presence of cough, diarrhea
and fever.

Measurement form of the estimates — facilities, staff and clients

The desired estimates from afacility survey are straightforward to define and measurefor facilities
and staff, but they are somewhat more complex for clients, both conceptualy and statisticdly. As
discussed above, most of the facility estimates will be characteristics or attributes, expressed as
percentages, such as percentage with certain equipment. However, estimates of totals such as
total number of facilities offering maternal health servicesin region A may easily be obtained from
asurvey designed expressly for facility measurement, and, in most country applications, such
totals would likely be tabulated. Similarly, staff estimates of both forms, such as (a) percentage
of health workerstrained in maternity-related care in the last three years or (b) total number of
urban health workersin family planning, may be tabulated from the survey. By the same token,
the estimatesmay bein terms of averages or means, such as the average number of staff with a
particular attribute for a specific type of facility or the average number of hedth facilities per
sample area.

The situation is different, however, for client estimates. While the percentage of clients receiving

a specific service iswanted, it is understood that the percentage must be expressed in the context
of clients visiting facilities. Moreover, in order to measure it statistically, it must be within a
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specified time frame. It will not be possible for the survey to estimate the total number of clients
for facilities, nor isthe concept itsdf meaningful when a time dimensonisabsent. In other words,
while an estimate (or the concept) of the number of clientswho visit facilities daily (or weekly,
monthly, annually) makes sense statisticaly and conceptudly, a timeless estimate of totd facility
clientsis basically meaningless. Thus, to solve the measurement problem, estimates of the
denominator of a percentage, such as percentage of family planning clients receiving afriendly
greeting, must be made in terms of client-visitsin a specified time period (see chapters4 and 7).

Geographic levels

A crucial dimension of the measurement objectives for the facility survey concerns the geographic
or administrative sub-divisions for which the estimates are desired. Asmentioned above,
monitoring and/or evaluation plans may be designed to study the provision of health servicesin a
general way for the country or a sub-region, or they may be desgned to assess a particular action
program. In the case of the latter, the survey would be confined to the geographic areas in which
the action programisimplemented and any chosen comparison (non-treatment) area. Often this
may be avery limited geographic area such asasmall set of villages or asinglecity, in which case
the survey estimates would be restricted to the program and non-program areas as awhole,
without any attempt to provide separate estimates, say, for each village or partsof the city. When
the program and comparison areas are large, however, such as a state or province, project
personnel are likely to want estimates disaggregated for important sub-domains, such as districts
or communes, for comparison purposes. These so-called estimation domains must be clearly
specified when the survey is being planned so that the sample design can take account of it.

When the facility survey is general-purpose in nature, that is, not confined to a particular area
where an action program isbeing carried out, itismorelikely to be szablein scope, often
covering the entire country. For this case, too, project personnel will undoubtedly require domain
estimates (major regions, urban, rurd, provinces or states), and the domains must be specified
during the survey planning processfor proper sampling strategies to be deve oped.

Estimates of change

It should be observed that evaluation of a program impact often requires estimating change in an
individual health behavior (for example, whether and by how much the contraceptive prevalence
rate hasincreased). This rather fundamental but crucial aspect of the eva uation and measurement
processis not discussed in this manual because the estimates of change relate to a population
variable rather than aprogram- or service-level variable measured through the facility survey. On
the other hand, change relating to the performance measures of the facilities themselves, such as
increase in service quality or utilization, is a necessary dimension of facility surveying in many
applications. A separate chapter is devoted to the sampling consderations to estimate change or
trends at the service or hedth fecility level (chapter 6).
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Implications for sampling

Sampling is used, in various ways, to meet the measurement objectivesfor afacility survey. Here
we will discussthe indicatorsin terms of their implications for sampling, but not the problems,
which are taken up in chapter 2.

Referring back to the listed items of inquiry, the first one, “proportion of total facilities offering a
given service,” requires selecting avdid® sample of facilities, or service sites, from the total
universe of such facilities. The universe of facilities may be restricted to a sub-region of a country
or to aparticular action program area (geographically defined), depending upon whether the
estimation objective relates to the country as awhole, a sub-region or the specified program area.
An initial sample of facilities may necessitate screening to establish which ones offer the services
which are of particular interest in this manual, namely, family planning, maternal and child health,
or sexud health (STD/HIV/AIDS). This requirement may thus entail two phases of sampling — the
first tofind out which facilities provide the targeted services (plus collection of somelimited
information about the ones that do not), and the second to select a sub-sample of the facilities
offering the target services, where the more detailed survey questionnaire would be administered.
In addition to the substantive questions which are put to the spokesperson of a given sample
facility, questions about number and type of staff, client volume and days andtime of operation
will have to be included to help the sampler select clients and staff.

The third item, “proportion of facility staff performing a given function or service,” requires
selecting a valid sample of the health-related personne working for the facility. For smal
facilities with only afew staff members, all of them may be interviewed, however. Staff in large
facilities (those with large numbers of staff) would, most likely, be sampled after first establishing
categories, or strata, by type (physicians, nurses, technicians, etc.) and/or size.

The fourth of the basic items of inquiry, “proportion of facility clients receiving a given service,
therapy or exposed to an intervention,” necessitates selecting avaid sample of the clientsof the
facility. It isto be noted that the population of clientsisnot the same as the population living
within the facility’ s catchment area, asit constitutes, by definition, only those persons who visit
the facility or otherwise receive its services — abiased or selected subset. It is perhaps obvious
that sample selection of clients presupposesthat the facility itsef has been selected into the
sample, although in theory this need not be so. Cost-saving demands, however, would makeit
infeasible to select aclient (or staff) sample independently from the facility sample.®

*When referring to a valid sample, we mean one that adheres strictly to the tenets of
probability selection methods at every stage of the process (see chapter 3).

®One exception to thisis through population-based surveys which would ask individua
respondents if they have visited a health facility for health care in the past month, thereby
identifying them as clients.
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Selection of staff and clients will be asaresult of sub-samples from the sampled facilities to which
they are associated. Sub-sampling, by definition, means the survey datafor staff and clients will
require weighting for unbiased estimation (weighting will be necessary to obtan totals for facility
estimates also). This, as such, doesnot pose atheoretical problem so long asthe sample design is
probability-based and the probabilities of selection, and corresponding weights, are properly
calculated.

Implications for data collection procedures

Implications for the data collection methodol ogy beyond the sampling methods are discussed in
this section. Capturing client-staff interactions and obtaining supplementa datafor facility
estimation when linked with population survey sample areas are two of the most important
procedures.

In terms of field implementation, capturing the requisite information for the clients of facilitiesin a
feasible procedure that is methodologically sound isan issue. Interviewers must visit the facility
over aperiod of hours or days and (a) observe staff-client interactions and (b) conduct an exit
interview with clients. Both would be done on a sample basis, exceptin smdl fadilities that have
few clients, where dl would beinterviewed. From the standpoint of statistical andysis, itishighly
desirable (if not mandatory) that the observations and interviews cover the same clients. A
strategy that departs from thisideal is one for family planning clients where it is thought that the
desired information on servicesis best gathered from observing client-staff interaction of only new
family planning clients but interviewing all (new and old) family planning clients upon departure.

Approaches for client-staff observation that have been tried include those with sick children under
five years old, in which one health worker is followed throughout the day and al his/her patients
are observed. Thiscontrolsfor variation in health worker performance across observations, but
the method does not yield an unbiased sample of clients, whichis the desred unit of andysisin
thiscase. Asaresult, facility assessment of careis biased with this approach. Other methods
observe digible patients or clients on an as-come basis, which is unbiased with regard to client
estimates, but is difficult toimplement in large facilities where multiple clients show up
simultaneously.

For afacility survey that is designed to cover facilitiesin the same, or nearby, sampling areas
(primary sampling units, or clusters) of a population survey, construction of the facility estimates
requires that population figures for areas surrounding the sampled facility be obtained. Depending
upon the survey design that is used, it may also be necessary to collect supplemental datafrom the
surrounding areas to ascertain the proximity of other facilities. Accordingly, the techniques and
procedures take on varying degrees of complexity in fidd implementation, depending upon the
exact nature of the survey/sampling methodology used. These are discussed in chapter 5.
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Historical overview of facility surveys

Surveys of facilities offering health and/or family planning services have been undertaken in
conjunction with large-scale population surveys on an intermittent basis over the last 30 years or
s0. This section briefly summarizes the evolution of such surveys.

World Fertility Surveys (WFS)

The proposal for collecting community-level information that could be integrated with individual-
and household-level data obtained from conventional household surveys originated in the World
Fertility Survey program in a paper by Ronald Freedman in 1974.” The rationalefor collecting
community-level datawas to provide a basisfor measuring the effectsof community-level factors
on individual demographic behaviors, effects which individual-level data done areill-equipped to
measure. Three sets of effects or relationships were of primary interest:®

> effects of the provision of family planning and health services on fertility and mortality,

> relationships between economic and sociad opportunities and fertility, and

> relationships among the three basic demographic variables (fertility, mortality and
migration).

Thisinitiative resulted in the development of a schedule of questions about the socioeconomic
environment and family planning facilities available to women in the sample points selected. The
WEFS collected such community datain 17 countries, but concentrated on rural areas (15 of the 17
collected community datain rural areas only).

Demographic and Health Surveys (DHS)

Following the lead of the WFS, the Demographic and Hedth Survey program has utilized a
special questionnaire, the Service Availability Module (SAM), to supplement data gathered in the
individual questionnaire on the availability of family planning and hedth services. The SAM
questionnaireisaimed at collecting information about the facilities available to the population in
the sample clusters or segmentsfrom which individua women are selected for interview with the
standard core questionnaire. Two principal objectives were intended to be served by the
collection of service availability data:

> to provide adescription of the facilities available to women in the country, and
> to provide abasisfor andyzing the relationship between availability of contraceptive
supplies and contraceptive practice.

"World Fertility Occasional Paper No. 9, 1974.

8John Casterline. 1987. “The Collection and Analysis of Community Data.” In J. Cleland
and C. Scott (eds) The World Fertility Survey - An Assessment. London: Oxford University Press.
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> Thefirst objective would take the form of statistical generalizations, such as, “68 percent
of the women in this country live within 30 minutes of afamily planning facility,” or,
“women typically have access to available family dlinics only three daysaweek,” or “the
average cost of pillsavailable to women in this country is per cycle,” etc. Such descriptive
information is of potential value to family planning professionalsfor program planning
purposes. The health services data collected in the SAM questionnaire are subject to
similar types of analysis as the family planning information. At the descriptive levd, the
data permit the estimation of parameters such as the proportion of children who live
within 30 minutes of a hospital, clinic or other health service, or who have oral re-
hydration services available, etc.

The second objective relates to the more anaytica purpose of trying to determine how the
availability of supplies relates to the adoption and use of contraception. The concept of
availability entails not only the physical proximity of sources of supply to users, but also the
components on convenience of access (measured in the SAM questionnaire by the length of time
it takes to reach theclinic or the source, and by how often the facility is open), of the variety of
methods available, their cost, and medical personnel available. When combined with the
individual data on the perceived qudity of services and other measures of knowledge of sources
and the reputation of different methods, the objective data on availability theoretically should
provide aprofile of the family planning service environment. With regard to health, the service
availability information can be linked with data from the individual questionnairesto address
guestions such as the relati onship between the availability or oral re-hydration services and the
women’'s knowledge of treatment and use of servicesfor children who have had recent episodes
of diarrhea. Similar types of analysis can be conducted in connection with the use and availability
of prenatal and maternity services.

The decision to include this type of supplementary questionnaire in the DHS was primarily an
outgrowth of deliberations about the measurement of the availability of family planning supplies
and information. The section of the individual questionnaire on thistopic was the subject of much
debate in the early days of questionnaire development. Throughout these discussionsthere was
the continuous appreciation of the fact that availability has both subjective and objective
dimensions, and that theindividua questionnaire was best suited for the collection of dataon
perceptions of sources and services and the locations where current and former users had

obtained contraceptive services.

On the other hand, the feeling was that a mapping of the actud presence of such facilities could
best be achieved by a separate data collection procedure that would concentrate on cataloguing
the types of services available, their actual proximity to the women in the area, and other
characteristics related to transportation time, professional services, methods available, cost, and
the days and hours open. Since the DHS is also focussed on child health, the inventory of
facilities was expanded to include details on the availability and characteristics of hospitas, clinics,
health centers, pharmacies and private doctors. In addition to thisinventory of family planning
and health services, the supplementary community questionnaire aso includesitems on population

17



Size, types of accessroads, distance to the nearest city, types of transport available, and the
availability of public services such as schools, markets, sewer systems and the like.

The SAM facility selection strategy consisted in selecting the nearest facility of each type if
located within 30 kilometers of the center of the DHS cluster. Only one clinic-based health service
site of each type was selected in the SAM sample.

Asof theend of 1999, a totd of 45 SAMs have been undertaken in 39 countries.
Situation Analysis

In the early 1990s, a somewhat different type of facility survey, the Situation Anays's, was
introduced by the Population Council. The objectives of Situation Analysis studies are as
follows:®

> to describe the potential of current policies and program standards to promote service
delivery of quality servicesto clients,

> to describe the current readiness of service ddivery staff andfacilities to provide qudity
services to clients and to compare it to the current policies and program standards,

> to describe the actua qudity of carereceived by clients, and

> to evaluate the impact the provison of quaity serviceshas on client satisfaction,
contraceptive use dynamics, fulfilment of reproductive intentions and, ultimately, on
fertility (in expanded research designs, most often using a panel of respondents).

The Situation Analysis approach differed from previous facility surveys, in two important
respects. One area of departure wasin terms of sampling. While both the WFS and DHS chose
the facilities about which information wasto be gathered on the basis of proximity to sample
communities or clusters, facilities are chosen in Situation Anadysis studiesdirectly from listsof
facilities. This sampling strategy is consistent with the primary measurement object of Stuation
Analysis - to describe the delivery of family planning and reproductive health servicesin agiven
setting. The strategy is, however, less than optimal for the purposes of describing the services
received by the average client or for assessing the impact of the family planning supply
environment on service use and contraceptive behavior. It will be noted, however, that at least
two attempts have been made to overcome theselimitations by linking Situation Andysis data to
DHS data.®®

°Robert Miller, Andrew Fisher, Kate Miller et al. 1997. The Stuation Analysis Approach
to Assessing Family Planning and Reproductive Health Services. New Y ork: Population Coundil,
Africa Operations Research and Technical Assistance Project.

Barbara Mensch, Mary Arends-Kuenning, Anrudh Jain and Maria Rosa Garate. 1997.
“Avoiding Unwanted Pregnanciesin Peru: Does the Quality of Family Planning Services
Matter?’: Studiesin Family Planning 23(1): 21-27; David Hotchkiss, Robert Magnani, Naomi
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A second area of departure wasin terms of content. In addition to providing information on the
physical availability of facilities offering family planning and health services (as was done in both
WEFS and DHS) and the adequacy of facilitiesfor providing servicesin terms of infrastructure,
trained personne, and equipment and supplies (as was donein DHS), Situation Andysis studies
also include protocols for assessing some of the more qualitative aspects of service deivery. This
was accomplished through the observation of transactions between service providers and clients,
interviewing clients asthey left facilities (that is, exit interviews), and interviewing clients of non-
family planning/reproductive health services as to their perceptions and reasons for not using
family planning/reproductive hedth services. Asaresult, Situation Anaysis studies produced a
more comprehengve picture of service delivery operations at sample facilities than didits
predecessor facility surveys.

Other facility surveysin the health sector

A number of facility survey initiatives has been undertaken in the health sector that more or less
parallel the Situation Analysis approach in the population/family planning sector. Illustrative of
these efforts are surveys undertaken by the Universty Research Corporation (URC) in connection
with Primary Health Care Operations Research and Quality Assurance Projects and the Centers
for Disease Control (CDC) in connection with the Integrated Management of Childhood IlInesses
(IMCI) project. Likethe Situation Analysis, the efforts provide detailed, facility-based
information on the quantity and quadity/adequacy of servicesbeing provided. Due to space
limitations, these efforts will not be described here.

Facility surveys under the EVALUATION and the MEASURE Evaluation
Projects

The use of facility surveysto monitor trends and improvements in service delivery and to provide
abasis for measuring the impact of services on reproductive behaviors has been strongly
promoted by the EVALUATION and MEASURE Evaluation Projects. The facility survey work
undertaken in connection with the EVALUATION Project is notable in two respects. First,
although one of the rationales for collecting service availability data was to permit an assessment
of relationships between levels of service availability and demographic and health behaviors and
outcomes, such data had been (and continue to be) under-utilized for such purposes. One
contribution of the EVALUATION Project was to demonstrate how certain multivariate andytic
methods could be applied to DHS/SAM or Situation Analysis data linked with DHS household
survey datato produce fairly robust estimates of family planning program impact. Impact
assessments were carried out usng linked facility and household survey datain Tanzania, India,
Brazil, Morocco, Peru and the Philippines under the EVALUATION Project.

Rutenberg, Luciano Correia, Gwen Morgan and Martha Sutula. 1995. “Access to Family Planning
Services, Service Quality, and Contraceptive Use in Northeast Brazil.” Paper presented at the
annual meeting of the Population Association of America, San Francisco.
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A second contribution was the refinement of the methodology for conducting facility surveys.
The surveys conducted in Tanzania and India, for example, have advanced sampling methodol ogy
on linkage of sample areasfor household surveys with those of facility surveys. Repetition of the
health facility surveysin Tanzania have further demonstrated the informational and monitoring
utility of afacility panel. Monitoring the same health facilities over time™ has allowed program
managers to observe how resources dlocated for public hedth program improvements have, or
have not, been implemented at the service delivery levd.

Refinementsin facility survey methodology have been continued under the MEASURE
Evaluation Project. Work to date has focussed on two areas. First, the EVALUATION Project
survey protocols have been further modified to include observations of service transactions and
exit interviews with non—family planning clients and further detail has been added regarding the
availability and quaity of non—family planning services. Secondly, the sampling approach has
been modified to include visits to al facilities located within DHS sample clusters and surrounding
ones. The recommended sampling strategy for linked facility/household surveysis described in
detail in this document, and a case study of this strategy is provided at the end of this manual.
Thirdly, the content of the data collection protocols has been extended to cover more
systematically maternal and child health and sexually transmitted infections (ST1). The
MEASURE Evaluation Project has also defined a research agendato investigate selected
methodological and substantive issues concerning facility surveys as a method of data collection.

"Which can be refreshed with a new sample of health facilities at each point of time to
preserve the cross-sectiona representation feature

20



Chapter 2
FACILITY SURVEYS- SAMPLING | SSUES

This chapter discusses sampling issues such as
m  facility surveyslinked or not linked with
population data

target populations

frames

sample size

stratification, stages of selection

I ntroduction

In this chapter we discuss basic issues on sampling that need to be consdered for the desgn of
facility surveys. We begin by examining the characteristics of hedth systems and the categories of
clinics and health service providers often found in developing countries.

Health systems

In most countries asingle agency hasmg or responsbility for the organized provision of heath
services nationaly. Inthe U.S,, it isthe Department of Health and Human Services. In other
countriesit isthe Ministry or Department of Health. The alocation of hedth resources would
have limited impact if they were not organized in some way, whether under a government agency,
areligious body, an industrial or educational establishment, or in aless organized but directed
fashion by powerful market forces, i.e., through the private health care market. An excellent
review of national health systems is available in Roemer (1991)," wherein he notes that no two
ministries of health have identical functions or organizational structures. That said, the centrd
role of government health agenciesisto protect the hedth of the population, a mandate
complicated by a changing environment of such factors as hedth science capabilities, resource
levels, disease epidemiology, andinternal and externd policy and program priorities. Government
health ministries often perform key central functions of organizing the training of medical and
health personnel; regulation and ddlivery of hedth services, procurement and distribution logistics
of medical supplies and commodities; health statistics collection, reporting and evaluation;
administration, budgeting and financing; and devel opment of hedth policy andlegidation.

?Roemer, Milton L. 1991. National Health Systems of the World. New Y ork: Oxford
University Press.

21



Public health programs tend to emphasize the preventive side of health service delivery, focusing
on the prevention of communicable disease and environmentad hazards and health promotion
through nutrition and education. Curative careinvolvesmedicaly specialized and surgica
treatment, for which ministries of health are often involved in establishing standards of and
regulationsfor care. Preventive health care often focuses on specific populations, such as infants
and small children, women, mothers, or youth. Special programs, such as eye or dental care or
accidental injury prevention, are included as part of preventive health services. The health
services of interest to this sampling manual are those for family planning, maternal and child
health, and sexually transmitted diseases, most of which are primarily preventivein nature.

Because government health ministries generally play a mgjor rolein the protection of population
health in less developed countries, the organization and implementation of their reproductive and
sexual health programs are important to understandin deve oping an appropriate sampling
methodology. At the same time, itisimportant for a hedth facility sampling methodology to
address the non-governmental side of health care, which may be provided through non-profit
organizations, such as voluntary associations and churches, or for-profit organizations, such as
private health maintenance organizations, private physicians, traditional healers, and pharmacies
and other retailers. Whether responsive to market forces or government interventions, health
service delivery is often distributed along lines that vary closely with the distribution of
population.

Health services are directed towards the people whose health isto be protected; as such they are
often organized by levels of primary, secondary and tertiary, where primary embodies most health
promotion and disease prevention efforts. WHO hasidentified aminimum or essentid set of
primary health servicesto include:

1. Education concerning health problems and the methods of preventing and controlling them
2. Promotion of food supply and proper nutrition

3. Adegquate supply of safe water and basic sanitation

4. Maternal and child health care, including family planning

5. Immunizations against the mg or infecti ous diseases

6. Prevention and control of local endemic diseases

7. Appropriate trestment of common diseases and injuries, and

8. Provision of essential drugs.

There isless consensus, formal and informal, on what should be classified as secondary health
care. Generally services of the following type are categorized as secondary: specialized
ambulatory medical service, common-place hospital care, care by non-medical speciaists, and
long-term care. Tertiary careis mainly medical and related services that require highly specialized
and skilled personnel and drug or equipment resources. Not surprisingly such services tend to be
too expensive to maintain in but afew sites, often located in mgjor urban hospitals. Referral of
patients requiring increasingly specialized care from primary to tertiary levelsis built into the
system of health care delivery. In some places, emergency transport systems have been
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established to ensure that critically ill patients are moved from primary health care sitesto higher
level ones as needed, to obtain the appropriate treatment. Secondary and tertiary care facilities
are often required for emergency obstetric care where surgica theaters are needed to perform
cesarean sections or other assisted procedures of ddivery for mothers with prolonged or
obstructed labor or other acute complications (e.g., hemorrhage, toxemia, sepsis, or ectopic
pregnancy). They are dso the ste of periodic care for AIDS patients experiencing acute
complications or sick children requiring special medical treatment or surgery.

Monitoring the delivery of ongoing or special sexual and reproductive health programs requires
that sampling methodologies for health facilities take into account the nature of the hedth system.
Asaresult of their scope, primary health care tends to be availablein service points closest to
people’ s communities, such as community health centers, private physicians' clinics and
traditional doctors or healers. Because types4 and 6inthe above list of primary health services
include the reproductive and sexud hedth services of interest, sampling methods that adequately
cover facilities offering primary hedth servicesisimportant. At the same time, the uneven
distribution and availahility of quality health servicesin low-income countries drawsmany rura
patients to public and private health facilitiesin urban centersand large towns. This necessitates
including facilities at both the secondary and tertiary levelsin order to observeimprovementsin
future distribution and utilization of hedth care.

Categories of clinics and health service providers

The categories of hedth service providers or facilitiesfor the purposes of thismanual are as
follows:

a health facilities or sites
(Public sector)
Hospitals
Health centers
Dispensaries or health posts
(Private sector)
Clinics
Hospitals or sanatoriums
Physicians - consultation offices

Q Health care providers®
Pharmacies
Community-based distributors
Health workers

In some countries, ddivery pointsmay include traditiona healers aswell.
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Staffing for the aboveis categorized asfollows:

4 Physicians, doctors

L 4 Nurses

4 Auxiliary nurses

¢ Technicians
Sampling issues

Asdiscussed in chapter 1, facility surveys are conducted within the specific context of evaluation
of population and health programs, including both program monitoring and impact assessment.
The facility survey is one of several sources of dataincluding program records, service statistics
and household surveys that may be utilized to evaluate afamily planning hedth program. Inthe
manual, Evaluating Family Planning Programs, it is stated that “the prime objective of facility
surveysisto describe the availability, functioning and quality of health and family planning
activities.” Thefacility survey thus provides program-based output data used to monitor program
performance. The information collected may also be used as one of the data sources to help assess
impact. Thismanual also points out that program performance variables used to assessimpact are
the same as theindicators used for program monitoring, and that what differentiates the two are
the evduation desgn and anaytic techniques used.

When considering the sampling implications for the design of afacility survey, it isuseful to
differentiate, also, among the ways in which the facility indicators are collected and used, as
follows:

@ Linked data
The facility survey data are used in tandemwith population data to evauate both
intermediate outcomes such as contraceptive prevalence rate or long-term
outcomes such as totd fertility rate. Expected changes at the population level may
be andyzed in two ways — (@) without attempting to establish whether thereisa
causal relationship between programs or interventions and an observed changein
these outcomes among the study population, or (b) by attempting to establish
causality through multi-variate statistical methods.

(b) Linked data and linked sample areas
Same as above, except the facility survey data and popul ation datacome from the
same sample areas (clusters), insofar as possible.

(© Non-linked survey
The facility survey data are usedin isolation to anayze availability, functioning and
quality of service provisons— mainly for monitoring purposes. Inthe anaysisthe
survey results are not linked to population data, for whatever reason, including the
fact that relevant population data may not be collected within the same time frame
asthe facility survey.
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For sample design of afacility survey, the essentid differentiation is between the second
compared to the other two, or, whether the survey data arelinked with population survey sample
areas, not whether the facility and population data are linked in the andysis. If both the facility
survey and arelevant population survey are conducted in the same generd timeframe and if both
surveys are based on valid probability samples, the data can belinked for andysis —irrespective of
whether they both select the same sample sites but that will require aggregation of data at some
geographical or administrative level. What isimportant to note hereis that this pertains whether
the purpose of the andysisisfor monitoring or impact assessment.

For program impact assessment thelinkage of the facility and population surveysis essential
because in that way the facility survey data provide information on the health service supply
environment to which theindividuas and communitiesincluded in the popul ation survey are
exposed. The standard method for estimating program impact with non-experimentd survey data
is multi-level or contextual analysis. The andysis of program impact usng these techniquesis
greatly enhanced using data from linked facility and population surveys because it allows the
outcome of interest at theindividual level to be preserved and alowsindividua, household,
community and program characteristics relevant to individual sthat wereincluded in the sample
study to be consdered as explanatory variables. Multi-level andysis can certainly be used with
independent non-linked facility and population survey databut to do so itwill be necessary to
aggregate the individual information at some geographical or administrative level to match the
health outcomes of interest to the hedth service or program information. The unit of andysis will
not longer be the individual. This area-level type of analysisis statisticaly feasble and has been
used by program managers and researchersinterested in program impact. This procedure,
however, imposes severd limitationsin the andysis. The main limitation of thisandysisisthe
valuable individual-level information that islost by aggregating data. Infact, the number of
observationsis reduced tremendously by aggregating data. It aso begs a theoreticd issue that has
been called the “ecological fallacy” by sociologist Robert Merton, which argues that causal
inference on aggregate units improperly assumes that the dynamics of socid behavior can be
explained by the actions of these aggregate units.

On the other hand, there areimportant logistical and cost-saving congderationsin having the
facility and population surveys conducted together and within the same areas, especidly for a
program such as DHS. Under that condition, the data from the two surveys are “linkable” but so
are the sample aresas, so that the correlation between service providers and popul ation outcomes
may be improved somewhat.

For brevity in discussion we will refer to afacility survey that is designed without regard to the
particular sample areas that are used (or will be used) in arelated household survey as a stand-
alone facility survey. “Stand-alone” in this context does not imply that the data cannot be linked
with that from other sources for analysis, but rather that the facility survey sampleis selected
independently of any household survey. For the other type, we use the ponderous term, facility
survey linked to population survey sample areas, or shortened smply to linked survey.
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Target populations and units of analysis

A facility survey has multiple target populations — facilities, staff, clients, service environments. In
addition, an important unit of analysisis the client-staff interaction, where the target population
could be either the staff or the client, depending upon theanaytical perspective.

From a sampling standpoint, the prime target population is the facility. The facility must be
sampled first. Inthat respect, important sampling parameters such assample size and
stratification criteriafor client or staff samples are determined to a great extent by the facility
sample design. It isnot possible to have, for example, a scheme for urban-rura stratification for
the client sample that is different from the one that will ready have beenimposed by the facility
sample plan.

It isimportant to define thein-scope staff digiblefor incluson before the survey isfidded. For
example, if only health workersthat are engagedin the provison of reproductive and health
services are in scope for the survey, this should be clearly understood in advance. Sampling of
staff would, in general, be recommended only for large facilities. Staff interviewswould be
carried out on acensusbasis, that is, 100 percent coverage, in any sampled facility containing only
afew staff. Similarly, clientsin facilities that serve only a small number of clients would be
surveyed on a census basis, but in the context of a particular time frame, such as one full day,
through the technique of an exit poll or interview.

As mentioned in chapter 1, weighting of data for clients and staff is a pre-condition for producing
unbiased estimates for those populations, because they are sub-sampled. This may be seen by
considering the unworkable aternative where every staff member and client associated with the
sampled facilities would have to be surveyed to avoid weighting.

Client-staff interaction data should be collected for the client sample as opposed to the saff
sample, since unbiased estimates for clients can only be made under that circumstance. Moreover,
the client-staff interaction dataand the client interviews should comefrom the same sample of
clients.

Sampling frame devel opment

Frame development for a stand-alone facility survey differs from frame development for a survey
linked to a set of population-survey sampled areas. For the former, it must rely upon alist of
some kind to serve as the sampling frame. A list of fadilities by type, together with figures on
patient load and staffing, would serve this purpose. A perfect list — an unattainable ideal — must
be complete, accurate and current. Frame liststhat have been tried in facility surveys have
suffered from various flaws. A list of public facilities may be availablefrom authorities such as
the Ministry of Health, but theselists are often incomplete or outdated. Lists of private facilities
often do not exist in many countries.
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Measures for determining the number of clients and staff members, which are needed for the
development of efficient sampling plans, are sometimes not available or often of poor qudity.

A suitable list of facilities may be constructed, however, but it requiresfied work in advance of
the survey. There are variousmethods of doing this:

@ start with an available list and updateit through a dependent listing operation,

(b) conduct an independent listing operation from scratch,

(©) compile alist (dependently or independently) but restrict it to a sector such as
large facilities and useit in combination with a geographic area sample.

For each of these methods, a facet of the task would include obtaining the size measures (client
load, staff size). Of the three, method b may not be feasible in most countries because of the
expense of mounting such atask from scratch. For method c, the area sample would be used to
cover facilities not on the list (see a completediscussion of area sample usage in chapter 4).

For afacility survey conducted in relation to a population-based household survey, the requisite
facility sampling frame would be developed from the household survey clusters or PSUs (primary
sampling units) — a variation of area sampling in method c. It would be done by canvassing the
sample dusters to identify in-scope fadilities, including those which may be nearby. The technique
would assure unbiased coverage of the universe of facilities, but it would likely need
supplementation with alist of very large facilities to reduce sampling variance.

Sample size —facilities, staff, clients, client-staff interactions

As with sampling frame development, sample size consderations are different between stand-
alone surveys and those linked with population sample areas. With the stand-done survey itis
easier to work out the sample szefor facilitiesin relation to pre-specified precision requirements.
In theory, the sample can be made as large as the mathematical formulas dictate, although, in
practice, survey budget limitswill often take precedence in the actud sample Sze to be used. By
contrast, the number of sample facilitiesin a survey linked with a set of population sample areasis
controlled somewhat by the number of sample PSUs in the population survey.

Sample sizeislargely determined by whether estimates of level or change are wanted, with the
latter requiring a considerably larger samplein general. Examplesof esimatesof level are the
number of facilitiesin aregion or the percentage that provide a given family planning service. A
change estimatelooks at, for example, differencesin facility performance measures at two (or
more) pointsin time. These aspects of sample Sze are treated separately in two chapters —
chapter 4 for level and chapter 6 for change.

Theoretically, the sample size needed to obtain reliable estimates for clients or staff (or client-staff

interactions) could be calculated independently of that needed for facilities. In most practicd
applications, clients and staff would be sampled and interviewed in every facility selected.
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Redlistically, therefore, it is more rational to relate the sample sizes for clients and staff to the
facility sample sizes in someratio.

=> Example: if the sample size for the facility sample were determined to be 600, the ratio
method might lead to sampling and interviewing, on average, two staff members and four
clients per facility, for atotal of 1200 staff members and 2400 clients. Considerations of
budget and survey logistics for client and staff sampling would be the overriding ones,
rather than precision requirements. For example, al staff in very small facilities (say,
under 4) would be interviewed, while a sub-sample of thosein larger facilities would be
selected; similarly, for facilitiesthat service asmal number of clientsversus the larger
ones.

When client and staff sample sizes (ratios) are determined in relation to the facility sample size it is
irrelevant whether the facility survey is stand-a one or population-linked. Thus, the ratio method
would be the recommended approach.

Sample design —rare occurrences

A special issue for sampling and sample size, in particular, is client-related rare occurrences.
These would include, for example, new family planning clients, women with problematic
pregnancies, patients with STIsand sick children with specific childhood diseases. In many
countries, even routine family planning clientsarerare. In ageneral-purpose facility survey, it will
not be possible to specify a number of such casesto survey because the client sample will depend
upon those who show up at the facility during a specified time period. As aresult the number of
sample observationsis likely to be quite small, and hence the reliability of estimates pertaining to
these important sub-groups will be poor.

Study of these rare populations is best reserved for special investigations, rather than trying to
cover them adequately in the general-purpose facility sample survey. There may be specific
facilitiesthat are designated to see such patients (such as ST1s) or specific times of the year when
the likelihood of observing certain illnessesis greater. One approach would be to try to ascertan
such information in the general-purpose survey and design a specid-purpose study for rare
occurrencesto be done later. Part of the strategy for the special-purpose study would be to have
interviewers present in the facility for five or more daysin order to ensure enough observations
per facility.

Sampling efficiencies

Normally, the sampling statistician has a choice of sample design. He/she can introduce various
methods to achieve sampling efficiency beyond what would be possible with a simple random
sample. Considerations of stratification, use of clusters, optimum allocation, stages of selection,
sample size build-up for domain estimates are regularly built into sample plansto improve
estimates and/or reduce costs. It is noteworthy that each of these may be considered for a stand-
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alone facility survey, but limits are imposed on their introduction when the survey sampleis
defined by the same sample areas (and surrounding areas) used in ahousehold survey.

In a stand-alone facility survey, the use of stratification would be called for to ensure far
representation in the sample for important sub-groups that may differ in significant ways. Size of
facilities as well astypes— large versus smdl, public versus private, those offering family planning
versus those that do not — are examples of important stratification groupings. The nature and
extent of service providers are likely to be differentiated in most countries by facility size and their
public-private status. Quality of care may also be affected by these variables. Another important
stratification variable is urban-rural, because access to servicesislikdy to be quite different
(better) in urban settings where public transportation is more readily available. Very large
hospitals are dso morelikdy to befoundin urbanized areas. Optimum dlocation of the sample to
strata can be employed as a design technique.

Related to stratification isthe issue of estimation domains — those groups for which separate
estimates are wanted in the analysis. Sub-nationa data may be wanted for various geographic
areas or groups of areas, aswell asfor sub-groups which may have been set up as strata (for
example, astratum of large hospitals, or strata differentiating by type of facility). A sample plan
can be designed to accommodate those needs, if it is developed independently of the household
survey sample areas.

Cluster sampling may also be employed to reduce costs. In the context of afacility survey, thisis
best applied through the use of an area sample where dl facilities within selected areas are
inventoried and then surveyed on a census or sample basis. A variation of this approach may be
used in either a stand-alone survey or one that is population-linked. The area-based cluster
sample is much more difficult to contral in terms of the Sze of sample necessary for sub-groups.
For that reason, it would not be recommended (or even feasible) for large facilities; instead, they
would be sampled from an existing list or one created specidly for the survey.

In general, a one-stage sample of facilities would be the recommended procedurein most
applications. In very large countries, however, afirst-stage selection of areasmight be utilized to
reduce the number of locationsto be visited, in which case the facilities selected would constitute
the second-stage of sampling. For clients and staff, they would, by definition, be selected at a
subsequent stage (second, if the facility isthefirst stage), because they would be sub-sampled
from the particular facilitiesin the sample. This of course has implications on survey estimation,
as noted previoudy, since the client and staff samples would necessitate weighting.

Sampling of facilities from alist frame should be done using systematic sampling or systematic in
combination with pps (probability proportionate to size), although random sampling isa
possibility aswell. When the list is sorted in geographic sequence, systematic selection will
provide both implicit stratification and proportionateallocation, if the sampling rate is constant.

29



For a population-linked facility survey, considerations of stratification, optimum alocation,
domain estimation, and stages of selection are dl precluded in devel opment of the sample plan.
Thefacilitiesthat are digiblefor the sample are determined by the population-based survey
clusters or PSUs, and hence by the sample design that gave rise to those PSUs. Whatever strata
(geographic or otherwise), allocation schemes, domains or selection stages were developed for
the population survey are carried over to the facility survey. It should benoted that the estimates
produced by the linked survey, as recommended in chapter 5, are still unbiased estimates of
facility characteristics. They are, however, less efficient than those obtained from an stand-aone
survey.

Survey constraints

We conclude this chapter with brief mention that various survey constraints may impose further
burdens on optimum sample design for facility surveys. A crucial constraint isthat the cost
dimension of the facility survey may compromise the sample size or vital developmental activities
such as creation of alist frame. It isto be expected that, even when the facility survey is
conducted in conjunction with a survey such as DHS, the population survey is going to have more
financial resources, perhaps many times more.

When alisting operation is required to obtain the facility frame, it will have to be planned and
conducted well in advance of the facility survey. Further complicationsin this connection arise if
the survey isto be coordinated with the conduct and timing of the population-based survey.

Interviewer workloads are a crucial survey parameter but difficult to plan accurately in advance of
the fielding of the facility survey, especially for client interviews and observations. Certain
procedures can be implemented in compilation of facility data— for those facilities which fall into
sample —to enable staff and client volumes to be estimated and thus provide a planning tool for
estimating interviewer workloads (see chapter 4).
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Chapter 3
GENERAL PRINCIPLESAND CONSIDERATIONS

This chapter discusses

u probability methods
national coverage
simplicity of design
self-weighting desgns
techniquesto avoid

I ntroduction

In this brief chapter we discuss the basic parameters of good sampling practice that ought to be
used in any facility survey used for monitoring and/or evaluation purposes, whether linked with
population survey sample sites or not. Consequences of not using accepted methods are
indicated. Recommendations, as such, are not madein this chapter. Instead, many of the features
discussed are presented as requirements for facility survey sampling.

Probability, or formal, methods

Sampling is used in lieu of gathering information about the entire population of facilities to
economize resources. Instead, one collects the facility information from apart of the facility
population. The population isreferred to asthe universe and the part surveyed as the sample.

Scientific sampling requires that the sample be selected in such away that valid inferences about
the universe can be madefrom the sample estimates. There are myriad ways of doingthis, and the
sampling statistician has many choices in the particular sample design chosen. For the design to
be aprobability one, however, it must satisfy the mathematica theory that every member of the
universe of facilities has a known, calculable and non-zero chance of being selected into the
sample.

When the sample design meets the probability criterion, sampling error can be evad uated.
Sampling error isthe error that occurs because the survey estimate (for whatever variable) comes
from a sample instead of the whole universe. It can be estimated directly from the sample data
after the survey. Inthisway, confidence intervals around the survey estimates can be constructed
so that the analyst can evaluate the range of sampling error associated with them.

Formal sampling methods require the use of probability techniques. They are characterized, not
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only by the possibility to estimate sampling error, but also by the following features:**

Q) Clearly defined selection procedures
2 Use of lists (including lists of areas) as sampling frames
3 Applicability of sampling theory.

This manual presumes that formal, probability REQUIREMENT 3.1

sampling methodology is to be used to select
the facility sample and at every stage of
selection. A number of different sampling
techniques are employed, including systematic
sampling, list sampling, area sampling,
stratified sampling, cluster sampling, sampling with probability proportionate to size and multi-
stage sampling. See the glossary for definitions of these terms.

=> Use probability sampling at every
stage of selection.

National and sub-national coverage

The facility surveysthat are discussed in this manual are intended, mainly, to provide estimates of
facilities and their characteristics (a) at the national level and (b) for important sub-national areas
such as regions, large provinces, urban-rural. The techniques described for sample design —
chapters 4 through 6 —may aso be applied to a sub-region of acountry (rather than the nation as
awhole), especially when action or intervention programs are confined to the sub-region and the
government wishes to monitor or evaluateit. For either purpose — national estimates or program
monitoring of a particular area— coverage must be as complete as possible.

Complete coverage requires ensuring that dl geographic areasof the study universe are given a
chance of inclusion in the survey. The situation is often encountered, after a sample has been
selected, that certain sampled areas are deemed inaccessible, out-of-scope or unsuitable for the
survey for one reason or another. The survey sponsors may wish to exclude areas that constitute
a security risk to the survey team, areas too difficult to reach because of theterrain, areas that are
inhabited by refugees or ethnic groups not considered part of the target population, and so forth.
For proper sampling it isimportant to identify any such “ out-of-scope” areas before the sampleis
selected and then select the samplefrom the redefined universe, rather than eliminate out-of-scope
areas after sampling or substitute other areas for them. The former will yield an unbiased estimate
for the smaller universe, but the latter will yield abiased estimatefor thefull universe.

In sampling from alist frame of facilities, it is also useful to identify, in advance of sample
selection, facilities which may be out of scope for the survey, though the coverageissueisless of

1Scott, C. “Sampling for Monitoring and Evaluation,” A Technical Supplement to
Monitoring and Evaluation of Agriculture and Rural Development Projects, Washington: The
World Bank, 1985, p.5.
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aproblem. If, say, acupuncture facilities or
faith healing centers are not to beincluded in
the facility survey it is better to pare them
from the list before selection, so that the
sample size of in-scope facilities can be

REQUIREMENT 3.2

=> Design a survey for national
coverage.

controlled precisdy. On the other hand, there

isno coverage biasif they remain on the list

and are screened out, when selected, at theinterview stage. Since sample size can be controlled,
reliability can also be controlled, though not precisely, by estimating the proportion of out-of-
scope facilities on the list and over-sampling accordingly, the expectation being that the same
proportion would be encountered in thefiedd during the screening interview.

Simplicity of design

The main audience for this manual is practitioners in developing countries who are planning
facility surveys, either stand-alone or in conjunction with a household survey sample. In many
instances the practitioners may not be sampling statisticians, and they may not be able to access
the services of sampling expertsto assist in the design.

The manual is not intended to show, definitively, what the sample design should befor a particular
country application, since each country will haveits own requirements, conditions and resources.
It isalso not intended to teach someone how to become a sample designer for facility surveys. It
isintended, however, to provide useful guidelines that may be used by the survey team to plan a
sampling strategy. The various tasks required, as seen more completdly in the remainder of this
manual, are nevertheless very demanding with respect to the sampling skillsneeded. For that
reason it is strongly advised that sampling expertise be sought to assist in the sample planning and
implementation if such expertise is not present among the project team.

The methodology of sampling for a stand-
alone survey isfairly straightforward on a
theoretical level, although there are Sgnificant
issues regarding frame development and other
implementation problems. Complications

REQUIREMENT 3.3

= Use simple, as opposed to complex,
sample methods.

arise when the facility survey is conducted in

the sample PSUs, plus adjacent ones, of a household survey. Nevertheless, an overriding
consideration in the development of the manual was to select methods and procedures which are
do-able and cost-efficient. Smplicity of desgnis thusaguiding principle not only for this manual
but for any facility survey sample plan that a country might develop onits own. More elegant or
complicated designsincrease, substantidly, thelikelihood that field implementation will be error-
prone, thus increasing non-sampling error.
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Use of self-weighting designs

Generdly, it isrecommended that samples be designed to permit survey estimatesthat can be
made without the necessity for weighting. Thiswould alow percentage distributions, for
example, to be made directly from the sample counts. Weighting of the datais not needed when
all the ultimate sample units are chosen with the same probability of selection, exceptin cases
where differential adjustments such asmay be necessary for different non-response categories may
be indicated.

Unfortunately, afeasible facility survey cannot likely be designed on a self-weighting basis — either
as astand-alone survey or population-linked. The stand-alone survey will necessitate using a
combination of afacility list(s) and area canvassngin such away that the probabilities of selection
between the two are apt to bequitedifferent. In a populaion-linked survey, a sef-weighting
design is precluded by definition since the probabilities of selection are determined by the
sampling clusters selected in the population survey, which are virtudly dways selected in
proportion to their sizes.

Weighting itself, however, is not problematic either statisticaly or practicdly, given the capability
of today’s computers. It isonly necessary that the weights be calcul ated properly for insertion
into the datafilesto tabulate the survey estimates. Some available software requires that
“standardized” weights be used, whereby the survey weights are re-scaled so that their sum equds
the original sample size.™

I nfor mal methods — techniquesto avoid

Informal sampling methods are the
complement to theformd, probability
methods discussed above. They go by various
names including purposive samples,
convenience samples, judgment samples,
guota samples, case studies or expert samples.

REQUIREMENT 3.4

=> Avoid purposive, convenience,
judgmental or quota samples.

=> Examples. Such a sample in the context of facility surveying would be onein which
facilities are chosen on the basis of their conveniencefor interviewing, as opposed to the
use of arandom selection technique. Another example would be a selection of, say, the
first five clients that show up at afacility —a quota methodol ogy.

A procedure for calculating standardized weightsisillustrated in Sampling Manual,
DHS-111 Basic Documentation 6, Macro International Inc., Calverton, Maryland 1996 and FANta
Sampling Guide, Food and Nutrition Technical Assistance, Washington, D.C., 1999.
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These informal methods suffer from many flaws that preclude valid inferences about the whole
population of facilities— or their clients and staff —to be drawn from the “sample” results. The
flawsinclude the fact that they do not adhere to probability selection criteria; and, as such,
selection probabilities cannot be ascertained. Sampling frames are often not used in a systematic
way; frame exclusonsfor various cost or administrative reasons will likely lead to a difference
between the target and the survey populations.’® Sampling errors cannot be estimated from the
sample data themselves. Finally, valid confidence intervals showing the margin of error around
the survey estimates cannot be constructed.

For these reasons, informal sampling methods are not recommended for the kinds of facility
surveys covered in this manual.

*Even when a frame is inaccurate or incomplete, probability methods ought to be used on
the availableframe and users of the resulting data informed about known frame exclusions.
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Chapter 4
SAMPLING FOR STAND-ALONE FACILITY SURVEYS

This chapter discusses

L preferred dud-frame desgn

L] list and area frame sampling

u sample size, stratification and
selection methods

L staff and client sampling

L alternative approaches

I ntr oduction

In this chapter suggested guidelines are givenin detail on sampling approachesfor facility surveys
or assessments when the design isindependent of any population survey to which its data may (or
may not) be linked at the andysisstage. That is, thefacility survey sample designis not
determined by the sample PSUs or clusters of the relevant population survey. Sampling for
facility surveysthat are confined to the population survey sample areas, and surrounding areas, is
taken up in chapter 5.

A primary measurement goal of the sample design for the so-called stand-alone facility survey is
to be able to make an unbiased estimate of the number of facilities, as well astheir characteristics
and services provided. Two of themost important subsdiary goadsinclude making estimates of
the various types of facilities and providing theframefor sampling the staff and/or clients of the
selected facilities. Sample implementation, however, may be fraught with practical problems, and
these are discussed, d ong with suggested solutions, throughout this chapter in connection with
the recommended sampling design approaches.

Preferred sample design — essential features

In this section we will recommend the essential featuresof a sample design for what would likdy
be the usua situation in most of the countries that may conduct a stand-a one facility survey for
monitoring and/or evaluation — either (1) nationd in scale or (2) program monitoring or
evaluation of a study universe that encompasses a substantial part of the country (for example, a
major region, one or more provinces or districts). A subsequent section will offer sampling
approaches for the fairly specialized situation when monitoring or evaluation isfor atarget area of
an action program or project that is confined to a comparatively small area of a country such asa
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compact set of villages or asingle city.

For the “usual situation” case, the essential feature of the sample design to meet the goals
mentioned in the first paragraph of this sectionis the use of a dual-frame sampling methodol ogy.
A list frame should be used for the selection of large facilities, and an area frame should be used
for all others.

Design details are discussed in subsequent RECOMMENDATION 4.1

sections of this chapter, but the preferred
sample plan can be summarized in the
following steps:

=> Use dual frame sample for stand-
alone survey.

List frame sample

Q) Compile alist of the large (or otherwise sSgnificant) facilitiesfor the study
universe.

2 Stratify the list in an appropriate way.

(©)) Select asample, systematically (or random), from thelist and conduct the survey
interview in the selected facilities.

4) In the selected facilities, further select a sample of clients and a sample of staff,
systematically or at random, for interview.

Area frame sample

5) Compile alist of geographicdly defined areas that cover the entire study universe
(example, census enumeration areas).

(6) Stratify the list of areasin an appropriate way.

(7 Select a systematic sample of these areas and canvass them toidentify facilities and
service delivery points (SDPs), but excluding any which appear on the list frame.

(8 Conduct the survey interview in dl facilitiesidentified except those which appear
on the list frame.

9 In the sample facilities, further select a sample of clients and a sample of staff.

It isimportant to recognize that the design is made up of two samples —one from alig frame of
large or other important facilities and one from an area frame for the balance. In termsof the
sequence of operations, it is not necessary to select (or interview) the list frame sample prior to
the area sample, but itis necessary to create thelist framefirst, that is, before the area frame
sample isimplemented. Thisis because any facility which appears on thelist frameisnot to be
included in the areaframeinterviews - step (8). Note that this procedure applies not merdy to
sampled facilities on the list frame but rather the entirelist, Snce any facility on thelist framewill
have had its proper chance of inclusion in the sample. Operationaly, it is necessary therefore to
supply the interviewing teams working on the areaframe with the names, addresses and | ocations
of the list frame facilitiesin their areas, so that these may be excluded during the areaframe
canvass— step (7). Un-duplication of the two framesis further discussed in a subsequent
subsection of this chapter.
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It isuseful to note dso that the field task of canvassing to locate facilities appliesonly to the area
frame. The large facilities that make up the list frame would be identified in other ways exclusive
of field canvassing. See further subsectionsin this chapter that provide more detailed procedures
on the development of the list frame and canvassng for the areaframe.

Advantages and disadvantages

As mentioned, implementing the steps above can pose a number of practical problems to be
discussed subsequently, but the conceptual design is straightforward and has much to recommend
it. The principal advantage isthe capability of the desgn to provide an unbiased estimate of total
facilities, and by type, without having to start with a complete and accurate facility list at the
outset. (Thelist of areasfor the areaframemust, however, be complete.) Even when the list
frame isfaulty, the area sample will theoreticaly cover the entire universeanyway, which isthe
reason that un-duplication is necessary - step (8). In other words, while the list frame should be
as complete and accurate as practical in order to assure that survey variances are acceptably low,
even when it isincomplete or contains inaccurate information the areaframe will compensate by
providing unbiased coverage of the universe.

A disadvantage of using a list frameisthat the facilities selected fromit will be scattered,
geographically, throughout the study universe. Thismay require travel of consequentid distance
to each location containing alist sample unit. For example, if 60 hospitals are chosen, it might
require significant travel expense to vidt each of them, since they arelikey to be widdy
dispersed. By contrast, the facilities selected from the area sample framewill be “clustered,” so
that the travel dimenson will be between sample areas rather than sample facilities.

The remainder of this chapter discusses sample sze and details of the nine-step preferred sample
plan, along with recommended guidelines on stratification schemes and implementati on methods.
It is necessary to begin with the issue of sample size, since the other sampling issues depend so
much onit.

Sample size for facilities

Determining sample sizeis a complex subject for any survey. For afacility survey thereis added
complexity because the survey has three target populations —facilities, staff and clients. Each of
these requiresits own sample and, thus, its own sample sze considerations. The complexity of
sample size determination is due to the often elusive issue of precision requirement, but survey
budget and congtraints, plus the likelihood of having to produce reliable estimatesfor domans
compound the issue.

When the precision, or margin of error, needed for the estimates can be stated in advanceitis

fairly easy to determine the necessary sample size, using well-known mathematical formulas,
assuming that some reasonable assumptions about the unknown parameters can be made. There
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are dways scoresif not hundredsof estimates, however, that will be produced by the survey, and
S0 it is necessary to specify the most important onesin order to calculate the sample size. Even
S0, each of the main estimates will, no doubt, require a different sample size. A procedure that
has been used successfully isto calculate the sample size requirements for al of the important
estimates and choose the largest.

Determining the sample size strictly in terms of precision requirements (that is, without regard to
available budget and other resources) should be straightforward for estimating facilities. Thisis
so because the facility estimatesare dl of theform, “percent with attribute X.” It issometimes
difficult to get the sponsorsof a survey to focustheir attention on the precision requirements, but,
suppose as an example, the required precision is specified a plusor minus 5 percentage points
and, further, it is anticipated that each of the key estimates of the survey will be in the range of
about 40 to 60 percent. Inthat case, the largest sample sze that would be needed is when the
percent with the given attribute is exactly 50, and that is the sample size that should be used.
Then, the survey result, based on the sample size so calculated, might be, for example, 55 percent
of facilities reporting the presence of appropriate examination areasfor clients. Inthisexample,
the survey estimate, taking account of its margin of error (standard, or sampling error), would be
55 percent plus or minus 5 percent —that is, aconfidence interva of 50-60 percent (at the 95
percent level of confidence).

However, one or more of the key estimates of interest may constitute asmall percentage of the
total, in which case afixed percentage as large as 5 pointsfor themargin of error to be tolerated
would not make sense. For example, an important survey estimate could be the percentage of
facilities reporting client record card systems. If that percentage were anticipated to be around 5,
allowing amargin of error of 5 percentage points would result in asurvey estimate with a
confidence interval of O+ to 10 percent, aresult not likely to be very informative to users.

To avoid the above problem, itis useful when calculating the sample Sze to specify the precison
requirementsin terms of the width of the confidenceinterval around the estimate of concern. This
further implieslooking at relative errorsinstead of standard errors. For example, a country may
want to estimate each of itsimportant items at the 95-percent level of confidence with, say, a
relative error of 10 percent; for a 20-percent itemthis would tranglate into a standard error of 2
percentage points, while for a 40-percent item it would be 4 percentage points, and so forth. A
relative error, dso known as coefficient of variation (cv) of 10 to 20 percentis, in fact, commonly
specified as the precision needed for the key estimates of a survey, no matter what their
magnitude. Statistically, the coefficient of variationisequa to the standard error of the survey
estimate divided by the estimate. A related measure, the relative variance, or rel-variance, is equal
to the variance of an estimate divided by the square of the estimate.

See, for example, Multiple Indicator Cluster Surveys Handbook, UNICEF, New Y ork,
1995, and revised version 2000; and FANta Sampling Guide, previoudly footnoted (15).
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We use the measure of rel-variance to

determine sample size asfollows: RECOMMENDATION 4.2

=> Set width of confidence interval for
key estimates for facilitiesat p +.1p, p
+.15p, or p =.2p.

3841
n =——, where

n isthe sample size we wish
to calculate,
p isthe anticipated proportion of facilitieswith the ettributeof interest,

qisequalto1-p,
f isthe so-called design effect (shortened from deff),

V * isthe relative variance, (square of the relative error), and

3.84 isthe square of the normal deviate (1.96) needed to provide an estimate at
the 95 percent level of confidence.

Note that formula used here is one of several known formulas that produce the same result. The
design effect, f , isavaluethat reflectsthe ratio of sampling variances, where the numerator is

the variance of the sample design being used for the particular facility survey in question, and the
denominator is the variance that would result if a simple random sample of facilities with the
identical sample size had been used. The design effect reflects the effects of stratification, stages
of selection and degree of clustering used in the facility survey. Generdly, the clustering
component, which is a measure of the degree to which two facilitiesin the same cluster have the
same characteristic compared to two selected at random in the population of facilities, contributes
the biggest effect. Theinterpretation of the design effect isthat it shows how much more
unreliable the sample is compared to a simple random sample of the same size. |If the design effect
were 1.2, for example, the facility sample would have sampling variance 20 percent greater than
an aternative design using smple random sampling.

Unfortunately, unlessinformation is available from a prior survey, design effects are not known
until after the survey has been conducted and the sampling errors have been calculated.

Moreover, each estimate in a survey has a different design effect. The sampler isthus faced with
adilemmafor the calculation of sample size. Itis thought, however, the desgn effectsfor most of
the facility survey estimates of interest will be very low because (1) the list sample will not be
clustered at all and (2) both the cluster sizes (that is, number of sample facilities) and theintra-
cluster correlationsin the area sample will be smdl (seemore about the list and areasamples
below). We will assume, therefore, for
purposes of calculating sample sizes that the

value of f will be about 1.2 at the maximum.

RECOMMENDATION 4.3

=> In calculating n for facilities, assume
sample design effect islow, i.e., 1.2.
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It should be noted that when there are comparatively few facilitiesin the universe, so that the
sample size becomes a significant proportion (say, 5 percent or more) of that total, the calculated
sample size should be reduced by the factor, 1-n/N, where N is the number of facilitiesin the
universe. Thisisan important variation of the formula given above for small study universes.
The formula, as given, assumes n isvery small relative to N, and the correction factor has
therefore been omitted.

=> Examples: Suppose we set the width of the confidenceinterval at p + .15p at the 95-
percent level of confidence. Then relative error or coefficient of variationis 15 percent, or
0.15. Thereative varianceisthe square of the relative error. So, \/ *is (.15)% or .0225.
Thus if the estimate, p , that we want to obtain isthought to be 50 percent, or .5, the

sample size would be calculated as
n =[3.84(1.2) (.5)] / (.0225) (.5), or 205.

Similarly if p isthought to be 15 percent, or .15, the sample size would be
n =[3.84(1.2) (.85)] / (.0225) (.15), or 1161.

To avoid usng theformula, sample sizes necessary for variousvaues of p aregivenin Table4.1.

The valuesin the table give results for confidence intervalsof p £ .1p, p*.15p and p+ .2p, but
assumes the design effect isfixed at 1.2.

Table4.1. Samplesize, n, for varying estimated per centages, p, (facility estimates) -
with confidenceinterval p + .1p, p £ .15p, and p + .2p

Value of item, p confidence interval | confidence interval confidence interval
px.1p p+.15p p+.2p
0.8 115 51 29
0.7 197 88 49
0.6 307 137 77
0.5 461 205 115
04 691 307 173
0.3 1075 478 269
0.25 1382 614 346
0.2 1843 819 461
0.15 2611 1161 653
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A country that wishesto use a confidenceinterval other than the ones shown in the table would
have to calculate sample sizes using the formula. If a country hasinformation from a previous
survey that suggests the value of the design effect is different from 1.2, that should also be used to
calculate the sample sizes, rather than relying on the table values. The default value, 1.2, for the
design effect used in the table may be too liberal for some types of designs; for example, it should
be approximately 1.0for stratified samples drawn completely from list frames without clustering.
Also, when the number of facilitiesin the whole population of facilities is relatively small, the
additional factor, 1-n/N, must be inserted into the formulato obtan the correct sample size.

Thetable reveals quite clearly how senstive the sample Szeis to the confidenceinterval, as well
as the proportion parameter, p. It would be expected that among the key estimatesfor most
countries some of them would bein thelower ranges for p - 10 to 25 percent. Budgetary
considerations would also have to play arole in deciding upon the precison of the results and the
associated confidence interval to specify.

Adjusting sample size for non-response

It should be noted that the sample Szes calculated are estimated and based on assumptions which
may not hold up strictly when the survey is conducted (the design effect, for example). For that
reason, the values shown should be considered as orders of magnitude.

=> Example: The tabled value of 614 for a 25 percent characteristic with confidenceinterva
25 percent + 3.75 percent should not be taken asaliteral target ssmple size. It could be
rounded up to 615, 625 or down to 600 without noticeable changein precision.

Moreover, an important assumption for the tabled valuesisthat response will be 100 percent .
Since complete responseis rarely attainablein thefield, the calculated sample size should be
increased by afactor to reflect the anticipated non-response rate.

=> Example: if non-response is expected to be about 10 percent, the sample size would be
increased by 1.1. In the preceding

example, the calculated figure of 614 _ _
would thus be increased to 675. Box 4.1 Sample Size Calculations -
Summary

Adjusting sample size for domains o :
Ascertain main estimates of interest

The survey design will most likely require that |dentify those with small value of p

the estimates be disaggregated for important
estimation domains — urban-rura, mgor
regions, facility types. If thereis particular
interest in obtaining very reliable data for a
given domain, it may be necessary to increase
the sample size in that domain.

Look upnin Table4.1, or use
formula

Choose largest n; round it

Adjust n upward for non-response
Evauate nin relation to budget,
field congtraints; revise if necessary




=> Example: If equally reliable data were wanted for urban and rural areas separately it

would be necessary to sample the two areas disproportionately to assure the same sample
size in each (except in the unlikely case where they each contain a 50 percent share of totd
facilities). By way of illustration, use of a proportionate sampling scheme when the urban-
rural distribution is 65 and 35 percent respectivey would give a sample size for the urban
part that is about twice as big asthe rural part, in which case the reliability*® of the urban
sample would be twice as good. The desrefor equd reliability in this case would demand
that the rurd sample sSze beincreased commensurately.

In general, the sample size for domains when equal reliability is wanted for each necessitates
multiplying the calculated sample size (that assumes one domain) by the number of domains.
Thus, if equally reliable estimates were wanted for, say, five regions, the sample sze would be
about five times the values shownin Table 4.1. The survey budget would likely preclude such a
large sample, so certain compromises would have to be made. One such compromiseisto relax
the confidenceinterval criterion for the doman estimates. For example, if the national leve
confidenceinterval is set at p + .15p, then the confidenceinterval for domains might be set at p +
.2p. Another compromiseisto select themost important domainsfor the stricter religbility and
allow the othersto be measured with whatever reliability a proportionately alocated sample
would yield.

An aternative approach for determining domain and overal sampleszesis to carry out the
calculations from the formula above separately for each domain of interest. The totd sample Sze
would then be the sum of the domain samples.

List frame
Development

It isfirst necessary to ascertain the study universe. If the survey isintended to focus on
evaluation or program monitoring in a specific area that has been targeted for an action or
intervention program, the facility list must be compiledfor the program area so defined. If itisa
global or general-purpose monitoring survey covering an entire country or sub-region, the facility
list must pertain to that designated area.

18|t is the sampling variance of the rural sample that would be about twice as big asthe
urban variance. The sampling error — the square root of the variance — would be about 40 percent
larger.
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For the study universe, however defined, ease

of facility list compilation will vary by Box 4.2 List Frame Development
country. Inall countriesit islikely that public || Contact

facilities will be easier to pin down than Ministry of Health
private ones. A key point to remember about World Health Organization
the list frame is that it is the large ones which Community |eaders

are of main concern; for that reason, it may be ) _

afairly smpletask to find appropriate Public hospitals
authorities who can provide the needed list. Other large fecilities

Small facilities or health service providers that

are missing from the list(s) compiled will not Name_

pose a problem for the survey statistically, Location

because they will be covered by the area T_ype_ ,

frame. Size information

Large facilitieswill also be covered, in theory,

by the areaframe, but it is better to give them avery high probahility of selection, which can only
be done if they are on thelist frame. The sampling variances - in particular for the staff sample
and client sample (discussed in subsequent subsections) - would be unacceptably highif large
facilities were given alow probability of selection through the areaframe.

=> Example: If hospital A has client volume of 100 patients per day, the survey estimatesfor
the client sample will be substantidly improved by giving thishospital a probability of
being selected that is equal or close to certainty (probability 1.0), which cannot be attained
through the area sample.

It isrecommended that the Ministry of Hedth (MOH) be theinitial contact point for locating alist
of large or otherwise significant facilities: hospitals, hospital centers, medical colleges. All public
hospitals should beincluded by definition, irrespective of sze, snce the MOH would likely have a
list of the public ones. For other facilities, either public or private, only the large facilities should
beincluded. For this purpose “large” would vary according to the country’s own definition and
reguirements, but a suitable rule-of-thumb for inclusion would be private hospitals with 10 or
more beds and other facilities with health-related staff size of 10 or more.

In addition to the MOH, international organizations such as the World Hed th Organization may
be able to supplement the list, especidly of the private hospitals and facilities.

It would be useful, aso, in conjunction with the area sample units, to ask appropriate community
spokespersons the name and location of the nearest hospitd. Those mentioned that are not on the
list frame would be added toit, and sampled accordingly (or covered on acensus basis).

Information necessary for sampling purposes —for the staff and client sampling operations — that
ought to be obtained for each facility onthelist, at the time it is being constructed, includes
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(a) its name and | ocation

(b) type of facility

(c) (if available) estimated dally client volume

(d) (if available) staff sze (hedth professonas and technicians), and

(e) (for hospitas) number of beds

() times of operation (days of week open to clients and hours of operation).

When information on client volume and/or staff Szeisnot available at the time of frame
construction, it will be collected when the facility sampleisinterviewed. Daily client volume, item
¢, may not be available, but most facilities would have information on annual client volumefrom
which the daily volume can be calculated. For some servicesof interest, such as family planning
clinics, that are only available on certain daysit would be necessary to find out the days of
operation —itemf.

Sample size and stratification

The overall sample size for afacility survey will vary from country to country, depending upon
conditions, precision requirements and need for domain estimates. Still, the sample size from the
list and area frames combined is likely to be several hundred facilities in most applications. It is
also quite likely that the number of facilities on thelist frame may be comparatively small, even if
the study universeis an entire country. Thisisbecause thelist frameincludes only public
hospitals and other large facilities. 1n many applications of the facility survey, therefore, the list
frame may comprise 100 or fewer facilities.

It isrecommended that all facilities on the list frame be included in the sample if the frame
contains 100 or fewer entries. 1n other words, each one would be selected with 100 percent
probability of inclusion, constituting a censusin effect. Alternatively, rather than setting a
somewhat arbitrary cut-off of 100 facilities, it might be advisable to calculate the sampling rate. If
the latter islarger than one-half, then take dl facilities. Theaternative strategy may have some
advantages when deciding sample size for domains.

It should be noted that optimum
allocation procedures may be used to
determine the appropriate distribution of
sample facilities between the list and area
frames. However, it isanticipated that
adequate cost figures, needed for optimum
allocation, for sampling and interviewing

RECOMMENDATION 4.4

= If list frame contains 100 or fewer
facilities, select dl, or

=> Takedl if sampling rateis greater
than one-half.

between the two framesis not likely to be

availablein most countries. It is nevertheless clear that travel costs, per sample unit, for thelist
sample will be much higher than the area sample; and, for that reason, itisfelt the sample size for
the list sample should be limited.
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Selecting all the facilities on the list frame for the survey offers certain operational advantagesin
sample design and implementation. First, it precludes the need to stratify the list frame by size or
type of facility, and, consequently, the need to determine optimum sample sizes by stratum.
Operationally, thisis a decided advantage if information on size and type of facility isnot readily
available when the frame is constructed or compiled. Also, urban-rural stratification isirrelevant
when all the facilities are sampled with certainty. Third, problems of determining the sample sizes
needed for domain estimates (and a suitable dlocation scheme) are precluded when the facility
sampleis a census.

If the list frame is Szeable, however, that is, containing severd hundred facilities, a sample should
be selected after appropriate stratification. Stratification criteriathat should be consdered are
geography and facility type and sze. Thesze
criterion may be any one of thefollowing,
whatever is available from the compiled list:
number of staff, client volume (expressed asa
daily, weekly, monthly or annual average) or
number of beds (if a hospital).

RECOMMENDATION 4.5

=> For alarge list frame, use
dratification variables in combination,
together with systematic sampling, for
implicit stratification.

The stratification variables may be used in
combination and, that, in fact is
recommended, so that systematic sampling may be used in selecting the sample in order to achieve
so-called implicit stratification. Either of two prototypical stratification schemes might be
constructed, emphasizing again that it would be used only when there are large numbers of
facilitieson the list frame. Thefirst, scheme A, isasfollows:

Stratification scheme A (when measure of sizeis not available)
Urban
Administrative area A
Public hospitals
Facilities listed geographicaly in serpentine® order
Other facilities
Facilities listed geographicdly in serpentine order
Administrative area B
Repested as above
Administrative area C
Repested as above

Etc.

¥Serpentine ordering entails arranging the geographic units in a stringed, snake-like
seguence, commencing at any corner (example, northeast).
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Rural
Above categories repeated.

Scheme B isidentical except for the additional entry of the Sze measure, asfollows:

Stratification scheme B (when measure of size is available)

Urban Measure of size
Administrative area A
Public hospitals
Facilities listed in serpentine order XX
Other facilities
Facilities listed in serpentine order XX
Administrative area B
Repested as above
Administrative area C
Repested as above
Etc.
Rural
Above categories repeated.

When the facilities are stratified in schemes such as the ones above, and, in fact, recorded on a
sample selection sheet in the sequence shown, then a systematic sample may be applied to select
the facility sample. That would be the recommended approach if the sampling methodology
called for proportionate dlocation of the sample by stratum. Another technique would have to be
used to select adisproportionate sample by stratum (for example, applying different sampling
rates for the urban and rural parts— see further discussion below).

With scheme A, a systematic, equal probability sample, epsem, would be used, that is, each facility
would be given the same chance of selection without regard toitssize since information about
facility size is not available anyway. The sample would be selected by (1) calculating theintervd,

| = N/n, where N isthe number on the list and n isthe sample size, (2) choosing arandom start
between 1 and | and (3) applying the RS and |, successively, to the facilities on the list.

=> Example: Suppose the list contained 1240 facilities (N) and the sample szeis 100 (n).
The sampling interval, 1, to be applied would be 12.4 (1240 + 100), carried to one decimal
place. A random starting point between 0.1 and 12.4 would be selected from arandom
number table.

Under scheme B — where the measures of size are available —either epsem or pps sampling
(probahility proportionate to size) may be used. Epsem is recommended whenever the facilities
on the list are approximately equa intheir 9ze measures. The pps method is the appropriate
method if the sizes of the facilities on the list are widely variable, but the effect of a pps sampleis
to over-sample the largest fadilities, and is therefore biased unless compensated at alater stage of
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selection. The facility sample is a one-stage selection procedure, however, so the compensation
would have to be handled through appropriate weighting.

For the reasons stated earlier with respect to choosingal list-frame facilitieswhen there are 100
or less, the suggested sample size to use for large list framesis 100. Again, it is noted that the
number of sample areasin the area frame, together with the list sample facilities, conditute the
number of separate locations, as opposed to facilities, that must be visited in the survey. That
number is expected to be afew hundred, at most —in the range of 300-500. Not more than 100
of them should be selected from the list frame because of the much higher travel costs per facility.

Sample size, allocation options

RECOMMENDATION 4.6
Other options exist for allocating the sample
sizefor thelarge list frame. One such option If list frameislarge, select 100 facilities,
isto sample d| thefacilities of a certaintype using
with certainty, or probability 1.0. For => epsem when measures of size are
example, all metropolitan hospitals and/or absent or roughly equd, or
othersthat exceed a specific cut-off sze = pps when known measures of size are
would be selected. Then, subtract the number variable.

of such facilities from 100, and select the
balance in accordance with stratification
scheme A or B above.

Another option that may likely be quite applicablein many countriesis to dlocate the sample
equally between urban and rural strata. In that case, differential sampling rates between the two
strata would be required.

=> Example: Asanillustration, if the overal sample szefrom thelist frameis 100, 50
facilitieswould be dlocated to each of the urban and rurd strata. Suppose the number of
urban facilitiesis 212 and the number of rural facilitiesis 75. The sampling interval, |, for
the urban stratum would be equd to 212/50, or 4.24, and its random start would be
between 0.01 and 4.24; for the rurd stratum the sampling interval, I,, would be 75/50, or
1.5, with arandom start between 0.1 and 1.5.
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Areaframe
Defining areas

The areasmaking up the frame must possess three characteristics without exception. First, they
must comprise the entire study universe without gaps. Second, they must be geographicaly
defined with identifiable externa boundaries. Third, they must be big enough, geographicdly, so
that the sample size, in terms of the number of facilities contained within their boundaries, is
sufficient to meet the precision requirementsof the survey. There are other characteristicsthe
frame areas should have in order to aid the sampling process, but these are less essential if not met
exactly. One of theseisthat the areas should have already been mapped. Another is that a
relevant measure of size should be availablefor each area. Each of thesefive featuresis discussed
below.

The geographic areas that make up the area Box 4.3 Area Frame Features

frame must encompass the entire study

universe, so that survey coverageiscomplete. || v Complete coverage of study

If certain areas are omitted for whatever universe _

reason — lack of internal security, Geographically defined areas
inaccessibility, etc. — the sample will be Areas big enough to meet sample
biased. It will not represent the fadilities that Size requirements

are located in the excluded areas, and to the Areas already mapped; or to be
extent that these have different characterigtics sl_<etched _
from the included areas, survey bias, usually Size measures to be determined
of unknown magnitude, will result. The
survey design team may decide there are
certain areas which have to be excluded because of various difficultiesin conducting the survey.
In that case, they must be excluded before sampling and the study universe must be re-defined. It
is especially important when presenting the results to state in the report exactly which areas are
included in the study universe and which arenot. If possble, the report should aso provide a
crude estimate of the number of facilities that arelocated in the excluded area(s).

The areasmust be geographicdly defined with clear, unambiguous externd boundaries. Thisis
necessary so the interviewers can locate the sample areas and canvass them properly. The
boundaries should beidentifiable features such as streets, roads, lanes, rivers, streams, railroad
tracks, and important landmarks. It isalso useful, if maps are available, for internd boundary
markings to be delineated, as this helps the interviewer to follow a prescribed path of travel when
canvassing. Census enumeration areas are often useful geographic areas that meet these criteria,
but they may not be big enough (see next paragraph).

The requirement that the areas be big enough for asufficient sample of facilitiesmay bedifficult
to meet in practice. Paradoxicaly, it must also be small enough that it can be canvassedin a
reasonable amount of time. Theissue of the geographic Sze of the sampling areas and sample
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size, in terms of facilities, is discussed further below in the subsection on this topic.

Another useful feature to look for in deciding upon the definition of sample areas iswhether maps
are available. The maps, like good boundary demarcations, are vauablein helpinginterviewers
locate the area and canvass it. In many countries, however, suitable maps do not exist or are
obsolete. Sketch mapping must be undertaken in that case, in order to provide a mechanism for
quality control of the canvassng operation. The sketch map would entall theinterviewer drawing
a sketch of the sample area, including internal boundary markings, either prior to (preferred) or
during the canvass operation, andindicating on the sketch thelocation of facilities.

The final useful feature mentioned in the first
paragraph of thissection is that arelevant
measure of size should be availablefor each
areain the frame. The measure of size may be
needed to establish the selection procedure
(when pps sampling is used with systemetic
selection), but its main use isto establish an
estimate of the average size (number of facilities) for area sampling units. Y et, a suitable measure
of size for the frame units may not be availablein many practicd stuations. First, the concept of
relevant measure of sizeistroublesome. Ideally, number of facilities (even a crude approximeation)
would be the measure of size of choice, but that may rarely be available. By contrast, population
size, which is often readily available for areas such asvillages or census enumeration areas, may be
inversely related to the number of facilities present. For example, facilities, especially in urban
settings, may often be located in commercial areas where the average population szeissmall.
Unless avariable is available that could be used as a proxy for number of facilities—for example,
number of doctors or number of pharmacies — then the sample of areas would have to be selected
with equal probability (which is not necessarily a bad solution — see more about thisin the section
below on sample sizein relation to area sampling).

RECOMMENDATION 4.7

=> Prepare sketch map of sample area
when no suitable map is already
available.

Stratification (urban, rural)

The nature of health delivery systemsislikely to be quite different in rural communities as
compared to urban ones. The number and distribution of facilities plus such important subjects as
the quality of care given may be dramatically different. For thisreason, it isrecommended that any
sample of facilities consist of urban and rural
strata. The sample design including sample
size consderations and sample selection
procedures are likely to be different between
these two strata. N

RECOMMENDATION 4.8

Stratify the area sample by urban,
rural.
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Sample size — number of areas, number of facilities
The recommended sampling procedurein the area sampleis as follows:

Q) Stratify areasin geographic order by urban-rura at thefirstlevel and administrative
regions at the second.

2 Select areas in a one-stage operation — primary sampling units, or PSUSs.

(©)) Canvass sample PSUs

4) Locate and record al facilities or service providers within sample PSUs
and conduct interviews in each of them.

The sample size that is needed in the areaframeis equd to the totd sample sze less those on the
list frame sample. It isquite likely that the average number of facilities to be found in an areaon
the frame will not be known in advance. Moreover, the averageislikely to differ for urban and
rural areas. Both are issues which have animportant bearing on sample desgn. The average, if
known, dictates the number of areasto be sampled.

=> Examples: If it were determined that the area frame portion of the samplein the urban
stratum should contain 500 facilities (after subtracting, say, 60 from the list frame), and the
average number of facilities per urban areais 4, then about 125 areas would need to be
selected. If the averageis only 2, then 250 areas would be needed.

The number of areas thus has to be evduated because of the travel costsinvolved. It can be seen,
therefore, that the average number of facilities per areaisafunction of its geographic definition
and size.

=> Example: An area defined as comprising 4 city blocks would thus be expected to contain 4
times as many facilities as one defined as a single block.

An optimum methodology must therefore be o
developed to balance the geographic size of the || BOX 4-4 Definition of Sample Areas
area (that is, its definition or limits) to be
canvassed against the number to be visted.
The optimum would no doubt be different for
the urban and rural strata. Theissue isfurther
exacerbated when no information exists on the
average number of facilities per area, however
the area may be defined.

v Big enough to meet sample size

needed, but
v Small enough to be conveniently
canvassed
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= Example: In the Uttar Pradesh application % where sample areas were defined asvillages
or urban blocks, the average number of facilities of the type, “fixed service ddivery point,”
per areawas only 1.1, whereas the average of “individud service agents’ was about 10.
While the number of fixed pointsmay be a reasonable average to assume for villages or
blocksin other countries, the Indian health delivery system may be unusual with respect to
definition and number of individual service agents and may not be a good modd for other
countries.

It was mentioned above that census enumeration areas (EAS) often meet certain criteriathat make
them suitable candidates as areasfor the areaframe. Typicdly, the boundaries have been
delineated and arecent map exists. The EA may also have a known measure of sizein terms of
counts of households and/or persons, though, as mentioned above, this may not be the appropriate
measure of size for facility sampling. The geographic size of an EA is usually conveniently
constructed so that an enumerator or ateam of enumerators can cover it inaday. In many
countries, the census EA is defined as avillage or an urban block, which further enhancesits
candidacy as an area frame unit. However, the EA may not contain enough facilities, on average,
to justify its use. Preliminary work undertaken in Tanzaniain preparation for its 1999 Facility
Survey showed thereis only one facility per 3-4 EAs.

The likelihood that arelevant measure of size RECOMMENDATION 4.9
does not exist a priori for the sample areas,
however defined, suggeststwo strategies ©>  Inareaframe, conduct small pretest
which should be followed in findizi ng the to determine average number of
sample plan in agiven country or setting: facilities per urban areaand per rural
area.
(1) A small pretest should be

carried out in the areas that are

being proposed as PSUs, within the limits of the area that isbeing sampled, such as
census EAs. The pretest would ascertain the number of in-scope facilities present
in each EA chosen for the pretest. Its purpose would be to get arough idea of the
average number per sample area, so that the number of areasto includein the main
sample could be calculated. The pretest could be confined to 20-30 areas,
purposively chosen, but representing, in equal number, both rural and urban
communities. It would probably be useful to gather counts on fixed SDPs and
individual service agents, separately, inthe pretest. The average number of
facilities would then be calculated separately for urban and rural areas, and the
results would be used either (@) tofix the number of sample areasto select in the
main sample or (b) to change the definition of the sample areatoalarger or smaller

2See Singh, K. et al., “Estimating the Population and Characteristics of Health Facilities
and Client Populations Using a Linked Multi-Stage Sample Survey Design,” Survey Methodol ogy,
23, 2, pp. 137-146, Statistics Canada, December 1997.
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unit, geographically. For example, if the computed average dictated that 800 areas
would have to be sampled, it would be prudent and more cost effective to widen
the definition from, say, an EA to the next highest administratively defined unit
such as census crew leader district (usually acombination of 3 or 4 census EAS,
communes, etc.). It isrecommended that the starting point, however, for the
pretest be the census EA.

2 For the main sample, the sample areas (EAs or re-defined areas after the pretest)
should be selected with epsem. Itis expected that the number of facilities per
sample areaisnot likely to vary very much, except perhaps by rural and urban,
which will be treated as separate strataanyway. Moreover, the number is expected
to be fairly small (1 to 4 perhaps), in which case use of a pps sample would not be
worthwhile.

In the unlikely event that a country considering
afacility survey will have relevant measures of
Size availablefor the proposed sample areas
(EAs, villages, communes, etc.), the pretest
(point 1 above) would be unnecessary of
course. Further, if those measures of size suggest considerable variation within the two strata (but
not between), then a pps sample might be consdered over epsem (point 2).

RECOMMENDATION 4.10

=> Select area sample PSUs with epsem.

Canvassing

The area sample will entail, asmentioned previoudy, canvassng the entire geographic areaof each
of the area sample units. Canvassng requiresl|ocating, hopefully with theaid of a map, the sample
area, following a systematic path of travel within the sample areaand identifying dl facilities or
service providersthat are present. It will also require asking questionsof likdy respondents to
ascertain the presence of afacility. While this probably would not necessitate knocking on the
doors of structuresthat are obvioudly intended to be residential only, it may be necessary to
inquire at every non-resdentia building. Invillages or other rural EAs it isalso useful to conduct
an interview with the village chieftain or other
knowledgeable e der about the location of
various facilities before proceeding. As
mentioned, it isnot likely there would be more
than afew — 1-4 —facilitiesin each sample
area, so the canvassng must be asthorough as
possible to ensure complete coverage.

Box 4.5 Canvass Procedures

With map, locate sample PSU
Follow defined path of trave to
locate facilities

Inquire from community leaders
Conduct substantive interview in
every facility found

Collect information needed to
sample staff and clients

It isto be expected that the number of facilities
found in each sample areawill be small enough
in number so that canvassing and interviewing
for facility information can take placein a




single visit. 1n some unusual cases, however, the number of facilities may be too largeto cover. A
second visit may be necessary.

In each facility identified in the canvassing operation, survey instruments will be administered (@)
to dlicit substantive data about the facility and the nature of services provided and (b) to obtain a
list of staff, by type, and an estimate of client volume to be used for sampling purposes (see
subsections below on staff and client sampling). It isrecommended that the data under (b) be
collected on (or transcribed onto) afacility listing sheet, apart from the substantive questionnaire.
Notethat it isimportant to obtain alist of the staff, rather than merely a count, since a sub-sample
of staff will be selected in large facilities (more than, say, 3 staff members).

Regarding sample size, it may appear at first glance that the canvassing procedures do not permit
adequate control of the sample Sze. Recdl, however, that in the preceding subsection a procedure
was given to determine the average number of facilities per area, as part of the overdl sample plan.
The total sample size istherefore appropriatey specified and hence controlled fairly precisdy,
though sample sizes are quite likely to vary from one area to another.

Two-phase sampling

In some countries, the survey operation may involve two-phase sampling of facilities, depending
upon the measurement objectives. Thiswould occur when a country isinterested in obtaining
some basic, limited information about al facilities during the canvass, but is only planning to fully
interview or sample those facilities which have been determined to be within the scope of the
survey. An example might be aninitial canvass to identify facilities and find out which ones
provide family planning or maternal health services. Theinitial interview may involve only a few
questions, while those facilities determined to be in-scope would be given the full interview. If the
full interview isadministered at the time of theinitid visit toall in-scope facilities, the sample
would be one-phase. However, if the in-scope facilities are sub-sampled (preferably back in the
central office by sampling staff), it would be two-phase. In this case, two visits would be
necessary to obtain the facility data. 1t should be noted that a two-phase sampling operation such
asthis (with sub-sampling from the initial list of facilitiesidentified in the areaframe), would likey
be necessary only when large numbers of certain types of facilities may be found (for example,
individual service agents). Epsem sampling would be recommended when sub-sampling is needed
in atwo-phase operation.

The question of whether two-phase sampling may be applicablefor screening pertains to the list
sample aswell as the area sample.

It should be noted, also, that for field planning, more than onevigt to the facility will most likely
be necessary irrespective of whether the facility sample is one-phase or two-phase. Thisis because
the facility will serve as thefoca point for the staff and client samples, both of which will most
likely be selected at alater date, thus necessitating a subsequent visit.
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Un-duplication with list frame

Because the area sample coversthe universein itsentirety, the facilitieswhich are on thelist
sample frame have duplicate chances of selection, whether actually selected or not. During the
canvass operation, the interviewer should be provided with alist of the facilities that are on the list
frame for his’her sample area. Any such facility encountered during the area canvassshould be
skipped (not interviewed), since it will have dready have hadits chance of inclusoninthelist
sample. Whenever an area sample facility is excluded for thisreason, appropriate notation of this
fact must be made by the interviewer in order for supervision and qudity control to be effective.

Staff sampling

RECOMMENDATION 4.11
The canvass operation, described above, will
provide alist of staff for each facility identified > Compare each area sample facility
and selected from the areaframe sample. In with list frame and do not interview if
addition, the same kind of information will be on list.

collected for the facilities selected from thelist

frame sample. These datawill constitute a
sub-frame to be utilized in selecting the sample of facility staff.

Sample size

The sample size to be used for interviewing facility staff must be at least asbig as the facility
sample but probably larger. Thus, if 600 facilities are selected, at least 600 staff interviews must
be obtained as well, since we will want to have staff data associated with each of the facility
sample units.

The maximum sample size for staff, on the other hand, would occur under a sampling strategy
where dl relevant staff (hedth-related occupations) would beinterviewed in each sampled fecility.
Thisin fact isthe recommended strategy in small facilities, those containing 4 or fewer staff. For
large facilities, sub-sampling of staff should be used, so that an average of about 3 staff members
per facility is selected and interviewed. The sample Szes and selection rates to be usedin large
facilities are shown in Table 4.2.
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Table4.2 Sample selection ratesfor staff sampling within facilities

Number of staff members Sample selection rate Number of sample cases
4 or less 1lin1 (select al) lto4
5-7 lin2 3or4
8-10 1lin3 3or4
11-13 lin4g 3or4d
14-16 1lin5 3or4d
17-19 1in6 3or4
20-22 lin7 3or4d
23-25 1in8 3or4d
26-28 1in9 3or4d
29-31 1in10 3or4d
etc. okok ok 3or4

Thelast column of Table 4.2 shows that the number of sample staff membersin each facility will
be ether 3 or 4. The exact valuewill depend on the random starting number.

The choice of afixed number of staff per facility has two advantages. Overdl sampleszeis
controlled exactly to agree with the desired sample size. Interviewer workloads are aso equalized
per facility. The determination of the number of staff to select into the sample should be based on
budgetary considerations, in terms of the number that can be conveniently interviewed. This, in

turn, is based on the number of facilitiesin
sample. Thus, if 500 facilities are selected,
based on considerations of precision RECOMMENDATION 4.12
requirements discussed earlier, and it is
determined that 2000 staff interviews can be = Select al staff membersin facilities

accommodated, the sample size per facility with 4 or fewer, and
would be computed as 2000/500, or 4 - agan | = Select 3, on average, in larger
with facilities containing 4 or fewer staff facilities.

being designated as* take-all” cases.

An dternative strategy would be to select staff at afixed ratein every facility. An advantage
would be that different rates of selection would not have to be figured for each facility and thus
some errorsin fiddd implementati on might be avoided. Disadvantages are that neither the overall
sample size nor interviewer workloads would be controlled.
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Stratification and sample selection

Stratification for staff sampling will be necessary for large facilities only, since dl staff members
will be chosenin samal ones. Most of the large facilities are expected to be those that are sel ected
from the list frame, although a few may be sampled from the areaframe as well.

For sample selection, which isto be done at the level of each selected (large) facility, itis
recommended that thelist of staff members compiled in the facility interview be stratified by
arranging them on (another) list in a particular sequence, such as:

Staff member List (by type)
1 physician A
2 physician B
3 physician C
4 physician D RECOMMENDATION 4.13
etc.
7 nurse A = Stratify staff by typein large facilities.
8 nurse B
9 nurse C
10 nurse D
etc.
15 technician A
16 technician B
etc.

Then, from the ordered list, a systematic sample should be chosen in accordance with the valuesin
Table4.2.

=> Example: Suppose the ordered list contains 18 staff members. Table 4.2 shows the sample
rate should be 1 in 6. Choose arandom starting point between 1 and 6 from atable of
random numbers; supposeit is2. Select staff members number 2, 8 (that is, 2+6) and 14
(8+6) for the staff sample.

Ordering the list in a prescribed way, such as the one above, and then usng systematic sampling
for the selection method achievesimplicit stratification, as mentioned previoudy in the discusson
about selecting facilities from the list frame.

In some applications of the procedures, instancesmay arise where the sample of staff is sl ected
but not interviewed until after sampling andinterviewing for clients and client-interactions have
been completed. This may present situationsin which the selected staff memberswill no longer be
available for interview that day for one reason or another. In such casesthe temptation to
substitute should be avoided if at dl possble, as the procedureisbiased. Instead, at the time of

58



selection, arrangements should be made with the selected staff member to schedule an appointment
for higher interview, either later that day or the next.

Client sampling

Sample selection of the client sample associ ated with the sampled facilities poses data collection
issuesthat are more difficult to resolve than the staff sample. Organizing thefied work to collect
datafor the staff sample is comparatively simple, since the staff members selected can be expected
to be present at the facility during norma working hours and can thus be contacted and
interviewed then. By contrast, clients of the facility come and go at will. Aninterviewer wishing
to interview clients at the facility is constrained by the number and type of clients that happen to
show up when the interviewer ispresent. In agiven day, for example, it may not be uncommon in
asmall facility for no one to show up for consultation.

Asdiscussed in chapter 1, the estimates wanted for the client sample are percentagesreceiving
certain services or with certain attributes. The denominator of the percentage must be estimatedin
terms of client-visits in a specified time frame, a necessary requirement in order to properly
calculate the sample weights for the client sample. Thisissue and those mentioned in the above
paragraph have implications on sample size, selection methods and interview methodology,
discussed in the subsections below.

Sample size - precision issue

The sample size for the client sampleis difficult to determine in advance of the facility sample
operation. Information such as client volume that is needed to determine client sample szeisnot
likely to be availablefor the areaframe until after theinterview for the facility sample has been
conducted. Some information about client volume may be availablefor thelist frame units, though
even that islikely to beincomplete or inaccurate. Asaresult, it islikely that the sample szefor
the client sample will have to be determined after initid results are available from the facility
sample data collection.

In the facility sample interview, therefore, information about client volume must be collected, as
mentioned previoudy. Thiswill then be used by the sampler and survey team to decide onthe sze
of the client sample and the best method for selecting the sample and conducting the interviews.
Client volume information that should be entered on the facility survey listing sheet includes
average number of clients (for example, total, maternal health, children). The averagesmay be
expressed, depending upon theinformation available at thefadlity, asdaily, weekly, monthly or
annual. The days of the week that the facility is open for patients andits hours of operation should
also be collected inthe facility interview (see appendix 2 for illustration of client data sheet).
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Although it might be expected that survey sponsors would want the same general order of
magnitude in the reliability of the client estimates as the facility estimates, itis actuadly more
sensible to determine afeasible number of clients to sample per facility, rather than base the overal
sample size on a predetermined precison requirement. These considerations are similar to those
discussed above in choosing the sample size for the staff sample. A sample in the range of 3-6
clients per facility is areasonable target to consder. Thereliability of the client estimates would
be expected to be somewhat better than facility estimates, with a samplein that range, even though
the design effect for the client sample may be higher than the facility sample. The larger sample
would more than compensate, however, for the increased design effect. For example, with an
expected sample size of 4 clients per facility, the sample size for the client sample would be,
obviously, 4 times the facility sample size.

Sample size per facility

As recommended above, the sample size per facility should be in the range of 3-6 clients, on
average. Depending upon objectivesin a particular country, the number of clients to sample per
facility might vary by type — for example, 4 maternal health clientsand 2 “ others.” Selecting fewer
than 3 clients per facility would not be cost effective, given the consequencesof having to travel to
each sample facility for only 1 or 2 client interviews. More than 6 clientswould, by contrast, likely
pose abudget problem in the other direction, thatis, the overdl sample szefor clients could easly
exceed the budget, especially when the facility sampleitsalf islarge.

=> Example: If the facility sample size were 600 and 7 client interviews were wantedin each
one, the client sample would be 4200.

The actua number of sampled dlientswouldno | RECOMMENDATION 4.14

doubt vary from the average, perhaps
considerably, across facilities. Controlling
exactly the total sample size, not to mention
the average Sze per facility, will dso be very
difficult because of the variability with which clients appear at the facility on agiven day. This
problem is exacerbated if clients are sampled by type of condition because there may be a conflict
between number of clients by type and thefrequency of their vists.

=> Select in the range of 3to 6 clients
per sample facility.

The selection method isacrucid design featureinimplementing a plan tointerview a
predetermined expected number of clients in each facility, and that is discussed in the following
sub-section.

Sample selection of clients and interview methods
To consider the sample selection methodology for the client sample, it may be prudent to illustrate
the procedures with a specific sample size for the number of client-visitsto be sampled per fecility.

For that purpose, we will assume that it has been decided to select, on average, 4 clientsin each
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sample facility. Further, it isrecommended that exactly one full day of interviewing will be
devoted to gathering the data from the selected clients, and that has been assumed in the
calculations which follow. Note however, that in facilities which have avery small client
workload, the number of clients available in a single day will likely be less than 4.

The procedures below should be carried out RECOMMENDATION 4.15
separately for urban and rural strata, although
they are identical for each. The proceduresare | = Fix the length of client interview time
easily extendable for values other than 4 for in each sample facility to exactly one
the desired client sample size per facility. day.

The steps for the client sample may be
summarized as follows (with detailed discusson following the brief list):

Q) For each sampled facility, select arandom day of the week to conduct the client
interviews.

2 Visit thefacility for onefull day of clientinterviewing.

(©)) Look up the average daily volume of clientsin the study universe.

4 Select clientswho show up at the facility on that day, in accordance with the
figuresin Table 4.3.

The particular day of the week which is chosen for the interview may present some bias for agiven
facility if the latter normally has an unequal client volume based on the day of the week. This
might be the case, for example, in facilities where clients tend to comein greater numberson the
first day after the weekend (Monday in most Asian, African and Latin American countries,
Saturday in Mudlim nations). The frequency of various types of visits may vary by day of week
also - more routine visits on the first day of the week, for example. Sinceit isnot feasible to
obtain daily client volume for different days of the week, it is recommended that the day chosen for
interviewing clients be other than the first day following the weekend.#

It isextremely important that the interviewing
team stay at the facility for onefull day, no

matter how many clientsshow up. Itisequaly | Choose an interview day other than

important that it be only one day and not more, the first dav after the weekend
even if lessthan 4 clients have been selected. id '

While the interviewer may be tempted to
extend the interview period over two or more daysfor afacility whose client volumeis so small
that four clients do not show up in asingle day, to do so would constitute abiased procedure.

RECOMMENDATION 4.16

“IAn exception would be in facilities that only offer certain, target services on set days of
the week. Thisshould obvioudy be taken into account before ruling out thefirst day after the
weekend.
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Similarly, the interview procedure would be misapplied if an interviewer departs whenever the
fourth client is completed; it isthe length of time spent which determines the proper probability,
not the quota of four clients. Strict adherence to these instructionsisthe only way to ensure that
the probabilities of selection can be accurately computed — for unbiased esimation.

The information on client volume is found on the facility listing sheet that was obtained during the
facility interview. The daily volume may have to be computed, depending upon how volume data
were collected. If afacility provided weekly volume, the daly volumeis computed as that number
divided by 5 (or divided by the number of days during the week that the facility is open to
patients/clients). Similarly, an entry in terms of monthly volume would have to be converted to
daily volume by dividing by the (average) number of days per month that the facility is open.

The facility listing sheet may contain volume information for all clients and a separate item for
clients seeking maternad hedth services. Depending upon the measurement objective of the
survey, the figure to use is the one which corresponds to the in-scope universe.

Sampling of clients must be done by the interviewing team. The sample should be selected
systematically as clients come in for consultation. The rate of sampling is given in Table 4.3.

Table4.3. Sampling interval for selecting average of 4 clients

Average daily client volume Sampling interval

5o0rless 1 (takedl)

6-10

11-13

14-18

19-21

22-26

27-29

30-34

Ol | N]J]ooJO | d|lW]DN

35-37

38-42

[EY
o

etc. *kkkKk

Daily client volumes are shown in Table 4.3 as whole numbers. Thus, if the recorded volume for a
given facility is fractional, it should be rounded to the nearest whole number to use the table. The
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variable-width ranges chosen in the left column are those necessary for the integral “take every” of
the right column, so that an average of 4 clients per facility is selected. When the recorded volume
is5 or fewer, al clientswill be interviewed, irrespective of the number that happen to show on the
day the interviewing is scheduled.

In selecting the sample, the interviewing team must begin with arandom start and apply the
interval shown in the second column to select the clients for interview.

=> Example: Suppose the facility has an average daily client volume of 16; Table 4.3 shows
the sampling interval to be 4. A random number between 1 and 4 must be selected;
supposeit is2. Then the second client who comesin for consultation that day will be
sampled and subject tointerview and client-staff observation. Every fourth client
thereafter will also be sampled and interviewed.

It isvery important to keep track, accurately, of the number of clients that comein, so that the
sampling interval is applied correctly. Therefore, alisting sheet of clients must be used for the
sampling operation. The listing sheet can be very simple in form, containing only the names of the
clientsin the order in which they appear at the facility (see appendix 2 for illustration of client
listing sheet). The sample would then be selected from the list so compiled. The random start and
sample selection numbers should aso be entered on the blank listing sheet prior to thevisit by the
interviewing team to the facility, because the sampling interval will be known in advance.

=> Example: In the preceding example, the random start would be 2 and the sample selection
numbers would be 2, 6, 10, 14. These numberswould be indicated on the blank listing
sheet and the particular clientsthat fall into the sample would correspond to those whose
names are listed on those lines. The sample selection numbers should be extended beyond
the expected 4 sample cases, since the exact number of clients that will show up on agiven
day will vary. In our example, therefore, the selection numbers might be extended to 18,
22, 26, 30, etc.

Note, the sample must include every k™ client on the listing sheet (where k is the sampling
interval), no matter how many the list contains, even when the sample results in many more than
the expected 4 cases.

From the listing sheet important information should be availablefor use later in weighting and
survey analysis. The total number of clients, as mentioned in the above paragraph, is needed of
course to establish the sampling rate. In addition, the number of clients selected and the number
participating should also be recorded, so that response rates and, possibly, non-response
adjustments for use in the weighting procedures can be cal cul ated.

In facilities with high volume or where many clients show up at once, it may not be feasble to
have the selected clients wait in a queue to be interviewed. It would be better if their names and
addresses could be obtained so that the survey interview may be undertaken in their residences
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later the same day or the next day. Client-staff observations, however, probably cannot be delayed
without unduly burdening both respondent groups. For that reason the survey team may have to
be large enough in big facilities so that dl sampled clients can be observed with their staff
counterpart at the appointedtime. A related issuein high volume facilities isthose that have
multiple entry points; in such casesit would be necessary to have ateam of interviewersthat could
stake out each entry, in order to ensure unbiased coverage of the sample.

Again, strict adherence to the procedures described in the above paragraphsis crucid, otherwise
the resulting estimate of the total number of clients will be biased. The estimate would be
understated, for example, if interviewers have atendency to end theinterview process when 4
clients are sampled, rather than accurately applying the sample interval to all clients on the list.

Considerations of the dternative strategy of sampling clients at afixed rate over dl facilities are
the same as thosefor the staff sample discussed in the preceding section. The sample szewould
be out of control, aswould interviewer workloads.

The procedures described in this section apply for the stuationin which al targeted (in-scope)
clients are sampled and treated as a single group. The sampling method makes no differentiation
by type of client. In country applications where the types of clients are important measurement
domains, separate stratamay be set up. For example, sick children and antenatal patients may be
treated as separate strata. The procedures described in this section would then be carried out
separately for the two strata.

I nterviewing over alonger period

Another aternative isto conduct the client sample over a longer period —say, 2 days instead of 1 —
in order to increase the chance of getting at least 4 clientsin the very smdl facilities. Whatever the
number of daysthat is settled upon, it must be fixed and used for all facilities, large aswell as
small, for the estimation procedure to be unbiased. For aninterviewing period longer than one
day, the numbersin Table 4.3 do not apply and would have to be re-computed, depending upon
the number of days and whether the expected client sample Sze per facility is4 or adifferent
number.

Summary of preferred sample design

The preferred sample design for a stand-alone facility survey makes use of a dual-frame,
probability sampling methodology. Because of its probability nature, the survey may be linked
with population data to analyze facilities and service providersin relation to population outcomes,
either for monitoring or impact assessment. In the preferred design, amaximum of 100 facilitiesis
selected from alist frame composed of large facilities and severa hundred (300-500) area sample
units are selected from an area frame comprising the entire geographic universe. All facilities
located in the area sample PSUs are sampled and interviewed, giving an overdl sample sze of
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severa hundred facilities. The selection of facilities from both frames is a one-stage sample,
chosen systematically with equal probability in most country applications, athough pps sampling
may sometimes be necessary. Implicit stratification, used in combination with systematic sampling,
isemployed in both frames to achieve a proportionate geographic distribution of the samplefor
major administrative areas and separately for urban and rural areas.

Since list-frame facilities are d so represented on the area frame, an important facet of the survey
methodology requiresthat sample facilities on the areaframe be screened to ascertain whether they
appear on the list frame, whether selected from the list frame or not. All area sample facilities
found to be on the list frame areeliminated from interview.

Within each sample facility, the information collected includes not only information necessary to
meet the substantive requirements of the survey but aso some basc data on staff (alist of these by
type) and client volume that are used for sampling purposes. A systematic sample of up to 3 staff
members is selected with equa probability from the compiled list. The staff sample sizeis, thus,
about 3 timeslarger than the facility sample.

For each sample facility a client sampleis selected through the technique of having the interview
team visit the facility for onefull day and conduct an interview with an average of 4 clientsthat
show up for consultation on that day. The sample of clientsis selected systematicaly with equd
probability from alist, compiled by the interview team on the day of interview, of all clients that
appear. Client-staff observation data arealso collected at thistime — for each sampled client. The
size of the client sampleis thus about 4 times the Sze of the facility sample, though somewhat less
because many small facilities do not have asmany as 4 clients on adally basis.

Throughout the selection process, the use of probability methodsis strictly adhered to.

Alter native appr oaches
Sampling completely from a list frame

For program monitoring of a project’s own facilities, the recommended approach would be to use
alist frameonly. Thisisalso the recommended approach for monitoring or evaluating an action
program that is confined to a comparatively smal geographic area. Such an area might be a
district, ametropolitan area, a set of villages or asingle city. The operative definition is that the
areamust be limited enough in geographic size so that it isfeasible to (a) compile a complete list
of facilities through field canvass and (b) avoid great travel distances between those facilities
ultimately selected into the sample. An action program area aslarge as a state or province would
probably not qualify on those groundsin most countries.

Except for the case where a project’ s own facilities are being monitored, it is assumed that a
complete list of facilities does not exist prior to the survey, athough a partial list may be available
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asastarting point. Therefore, a two-phasefied operation would be necessary to conduct the
survey. Inthefirst phase, any pre-existing list(s) of facilitieswould have to be supplemented by a
field canvass of the entire program area. Its purpose would be to locate and record dl facilities so
that, when combined with lists already available, the complete universe of facilitiesis availablefor
sampling. The methods for conducting the field canvass are the same as those previoudy
described in the subsection in this chapter entitled, “ Canvassing.”

The second phase of thefidd work entals conducting the facility interview in asample of the
facilities selected from the universelist. The considerations for stratification, sample size, method
of selection (systematic, epsem or pps), staff and client samples are the same as described in the
subsections with those titles.

Otherwise (that is, for much larger geographic areas such as provinces or naiondly), it is not
recommended to use alist-frame only sample design, because the expense of compiling the
universe list and the travel costs associated with, essentially, arandomly distributed sample of
facilities would likely be prohibitive.

Sampling completely from an area frame

In some instances, an area-frame only sample may be necessary. Thiswould occur in a country
that hasno listsat all of health facilities. A key problem with this approach is the difficulty of
controlling the sample size. 1t would be strongly recommended that preliminary work be carried
out, in the form of apretest, to obtain information to help define the geographic size of area
sample units (PSUs) and to obtain a rough estimate of the expected number of facilities per PSU.
A pretest for this purpose is the same as that described previoudy in this chapter.
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Chapter 5
SAMPLING FOR LINKED FACILITY SURVEYS
(FACILITY AND POPULATION SURVEYSIN THE SAME SAMPLE AREAS)

This chapter discusses

u sampling, survey approaches for
linking with population survey areas

u preferred “linked” design

u survey and sampling methods

L extra data needed for estimation

I ntroduction

In this chapter suggested guidelines are given in detail on sampling approachesfor afacility survey
designed to be conducted in conjunction with arelevant population survey such as DHS. More
specifically, the facility survey isto be conducted in the same sample PSUs or dusters as the
population survey plus surrounding clusters. Inthat context, the facility data (as explainedin
chapter 2 under the section, “ Samplingissues’), when anayzed together with population datafrom
a population-based survey, can be used either (1) to evauate program performanceincluding
target outcomes, but without attempting to establish a causa relation, or (2) to assess program
impact more rigorously by examining the causaity dimenson. The essential differentiation
between these two isin the anaytica techniques used, unless the research desgnis a carefully
controlled experiment. Investigating causality, or plausible association, requiresmulti-level and
multi-variate analysis to control, statisticaly, for various externa factors.

The facility data that are needed to accomplish either (1) or (2) above are the same. They just
need to be linked with outcome variables for the relevant population. Anissue in sample design
and analysisistrying to relate the geographic outreach of a given facility (so-named its catchment
area) with a suitably defined geographic area of community residentswho may potentidly use it —
these residents represent the targeted population for whom information about outcomesis sought.
Women and caretakers of children may travel beyond the borders of their resdential communities
to seek health care, while facilities draw their clients from several communities.

When there isarelational link between the individuals whose health outcomes are being studied
and theindividuals health services supply environment (whichis provided by afacility survey
based on population survey PSUs), the empiricd mode s used for program impact anaysis are
better justified. Perhaps equally important, thereis strong justification for carrying out afacility
survey and population survey in the same geographical areas quite beyond the statisticd issue of
linking the two data setsfor analysis. It is advantageousto plan the two surveysin tandemto
coordinate field work and to ensure that the questionnaires complement one another. Considerable
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cost savings will be achieved if the same sample areas are used for both surveys. Moreover, both
survey coordination and cost savings would be increased if the sample designs for the facility
survey and DHS (or similar) were, ideally, designed together. On the other hand, for program
monitoring purposesitisvery useful to haveinformation on the characteristicsof the service
supply environment of arepresentative sample of the country or the target population. Thiswill
allow basic characteristics of the hedth service supply environment to be monitored from the point
of view of the population.

Approaches used

A number of sampling approaches have been used or proposed for collecting facility datain
relation to the sample areas that are selectedin arelevant household survey. Each hasits
limitations. The main approaches are asfollows:

D In the sample PSUs (or clusters) of DHS or a similar population-based survey, ask
the respondents about the fadilities they use and conduct thefacility survey in al or
asample of those mentioned.

2 Inventory the facilities, through canvassing, located within the boundaries of the
population-based sample PSUs and conduct the facility survey, again on acensus or
sample basis.

3 Determine the nearest facility, or facilities, to each population-based survey PSU (if
not within its boundaries) and conduct the facility survey in dl identified.

(@) Construct one or more concentric rings (with variations) around each population-
based sample PSU, inventory the facilities contained within the ring boundaries and
conduct the facility survey on acensus or sample basis.

5) | dentify districts (or other administrative units) to which the population-based
sample PSUs belong. Inventory the facilitiesin the whole district and conduct the
facility survey in a sample of those identified.

Each of the 5 approaches yields a sample of facilitiesthat is clearly linked to the population survey,
and on the surface, they may al appear to be valid methodologies. Statistical, logistical and other
implementation problems beset each one, however. The “source” for the facility sampleisthe
population-based sample, whether DHS or another, which is designed for representation of,
usually, women of child-bearing age, not facilities. Asaresult, the distribution of facility types
generated from that sample may have higher sampling variances than one designed explicitly for
facility measurement. Though the facility estimates may be improved through post-stratification
methods making use of independent data on facility totas and types, adequate independent data
for that purpose are not likely to be availablein most countries. Many of the usual considerations
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for designing an efficient sample plan are precluded when the population-based PSU determines
the facility sample — considerations such as strétification by type of facility, allocation schemes for
domain estimates, and determination of sample Sze to meet pre-specified precision requirements.

There are additional disadvantageswith the particular approaches. A key disadvantage of
approach (1) above isthat under-utilized facilities are likely to be under-represented in the sample,
because respondents will tend not to mention them. In approach (2), the sample szeislikely to be
so small that it would be rendered infeasible in most countries. Under approach (3), sample sizeis
improved by assuring that, at minimum, the number of facilitiesis no less than the number of
population-based clusters. The main disadvantage of the approach is determining the probabilities
of selection and the extrainformation that must be gathered to do so. A complex set of rulesfor
doing this must be followed, which may not be well-understood by most practitioners.

The sampling objective of approach (4) isto build up the facility sample Sze to an adequate levd.
This method, too, requires development of proceduresto establish the populations of surrounding
clustersfor use in weighting and estimation. A variation of the method, which utilizes an area of
fixed radius from the center of the populati on-based sample PSU, would result in nebul ous and
non-natural boundaries on the outer ring, so that coverage error (in terms of which facilities to
include or exclude) is apt to abound. Still, the variation of approach (4) that utilizes concentric
rings around an index cluster defined as the population survey PSU islikely to be the most feasible
option, operationally and statistically. From aandytica point of view defining an area around the
population survey PSU provides a proxy for the service supply environment to which the
individualsin the PSU are exposed.

Approach (5) aso builds up sample size. But unless the sample universe is redefined to include
only the specified districts, the approach otherwise presents some of the same issues for estimation
as approach (4). Redefining the universe may not be a suitable option ether, because the ensuing
estimate of facilities pertains only to the restricted universe, andis, thus, not a national estimate.
Another disadvantage, though perhaps not a major one, is the assumption that the districts
congtitute aclosed set for service delivery and utilization. A more important logistical
disadvantage is the necessity of having to inventory entire districts or other administrative units
that will, by definition, be substantialy larger than the population-based sample PSU. Depending
upon the definition and size of “districts’ this might involve most of the territory of the country,
since, in some countries, most if not dl districts would contain at least one sample PSU. Inthis
case, alist of facilities has to be compiled to constitute the frame before sampling, and linking the
facility survey to the population-based PSUs becomes essentialy irrelevant.

Therest of this chapter will focus on approach (4) asthe most plausible, which will form the basis
for our recommendations. We will present a preferred design and discuss variations as
appropriate. In some instances the particular details of sample implementation will be identical to
those aready discussed in chapter 4, in which case the reader will be referred to those sections.
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Preferred survey and sample design — essential features

This section provides recommendations on sample desgn for afacility survey intended to belinked
directly with the same sample PSUs of a population or household survey on health. The sample
will come from facilities either located in sample PSUs chosen for the population-based
(household) survey or surrounding PSUSs.

The essentid features of the preferred design can be summarized in the following 7 steps:

1 In each PSU or cluster selected for the household survey, referred to hereafter as
the index cluster, canvassits geographical areato identify all facilities contained
within the boundaries.

2. In addition to the index cluster, identify one or more rings (but preferably one) of
the PSUs surroundingit.

3. Canvass the totality of the geographical areain the ringed space?® to identify all

facilities.

Compile alist of al facilities and service providers so mentioned in steps 1 and 3.

Conduct thefacility survey interview in dl or asample of the facilitiesmentioned.

In a post-survey office operation, gather population datafor usein calculating

weights for the estimation phase.

7. In an independent operation, include all large facilitiesin the facility survey,
irrespective of location.

o o s

Therest of this section gives advantages and disadvantages of this method, followed by a detailed
presentation of the survey methodology and sampling methods. A brief discussion of the reliability
of the facility estimates is presented, noting that it is highly dependent on the household survey
sample design. The section concludes with the observation that recommended methods for staff
and client samples are the same as thosein chapter 4.

Advantages and disadvantages

The methodology permits national, unbiased estimates of the universe of facilities and their
attributes. To the extent that the sample is large enough, facility estimatesby type and geographic
domains are dso possble. The method proposed dlowsfor the use of aproxy of the service
supply environment to which is exposed the group of people surveyedin the household survey.

A magjor advantage is that many of the usual concerns of sample design are obviated by the
method, and sampling thereby is greatly simplified. Potentialy difficult problems of stratification
and sample dlocation for domains, including type of facility or urban-rural and other geographica

*The term, ringed space, refersto the index cluster plus the concentric ring(s) of clusters
that surround it.
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sub-regions, are precluded, because these facets of the design are pre-determined by the
population survey sample design. Facility sample size is also pre-determined to some extent, so
that budgetary considerations are more likely to guide the sample size than precision requirements.
Perhaps the most significant advantage is that, in many countries that apply the method, sampling
may not have to be used at all at the facility phase (it will be needed, however, for staff and client
surveying). Instead, all facilitiesidentified in the canvassing operation would be covered on a
census basis.

Paradoxically, pre-determined limits on the sample size may also pose some disadvantages, the
maximum sample size available might be smdl, especidly for domain estimates that may be

wanted. The problem of sample size can be ameliorated by using not one, but two concentric rings
around the index cluster.

Determining probahilities of selection (and weights) for the methodol ogy necessitates the
compilation of population or household counts for non-index cluster PSUs from the original frame
that was used to select theindex cluster.

A somewhat minor disadvantage isthat program monitoring of the type that would be necessary to
focus on asmall project areawould not be well served by the method (although national-level
program monitoring would be). Thisis because there arelikdy to be few, if any, household
survey clustersthat would fall within the project area. More importantly, the selection of those
clustersfor the household survey islikely to have been based on a sample plan totally unrelated to
the selection of the project area. However, monitoring of a small project area may need a special
sample design or use of list sampling.

Survey methodology

The section title, “Preferred survey and sample design — essential features,” mentions both survey
and sample design, because the survey procedures to implement this option areinseparablefrom
the sampling requirements. Sampling of facilities per se may not even be necessary, as mentioned
and further discussed later.

The method is best used when the facility
survey and the household survey are planned
and developedin tandem. The type of . .
household survey that isto beused shouldbe | = m:rfim‘zgaﬁgﬁgeﬁg‘éeéﬁgether with
one designed to measure health variables of cy

women and children, notably DHS, Gulf

Family Health Survey (GFHS), Multiple Indicator Cluster Survey (MICS), PAPFAM Survey (Pan
Arab Project for Families and Maternal Health) or otherswith similar content and design. It
should be national in scope and probability-based. Coordination and collaboration with the
organization responsible for the household survey must be close, continuous and collegid in order
for the facility survey to be successful. It isessential for the facility survey manager to obtain the

RECOMMENDATION 5.1
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cooperation of the household survey organization well in advance of the fielding of either survey.
As mentioned earlier, ideally the sample designs for both surveys would be developed in concert.

Thefirst three stepsin implementing the facility survey entall mounting a canvas operaion in the
index cluster and its surrounding ring or rings. Procedures for canvassing to locate and identify
facilities are the same as those described in chapter 4in the subsection, “ Canvassing,” and are not
repeated here. Carefully constructed instructions to the interviewer on what types of facilities
should be recorded when mentioned by respondents have to be developed. Normally, facilities of
the types listed in chapter 2 are in scope, yet respondents may mention any number of out-of-scope
services including denta clinics, de-toxification centers, witch doctors, acupuncturists, faith
healers, midwives or other traditional healersthat may be out of scope. Alternatively, the
interviewer might be instructed to record any services mentioned, and the determination of
whether it isin scope would be left to hedth workers back in the office who may bemore qudified
to so than the interviewers.

Where hedlth facilities are sparse, there may be a substantiad number, perhaps even amgority, of
index clustersthat yield no facilitiesin the canvass operation. That is the reason that one or more
rings of PSUs surrounding theindex cluster will aso be canvassed. The procedure requires
identifying the index cluster on the original frame that was used to select it in the household
survey. The original frame maps must thus be utilized. Onthe map, al PSUs that are contiguous
to the index PSU are marked and identified in a one-ring design, and these condtitute the set of
PSUsto be canvassed. If the desgnis two-ring, PSUs contiguous to each PSU inthefirst ring are
also included. Considerationsin choosing one or two rings are discussed further below.

A variation of the preferred procedure that might be considered for step 3 isto utilize the index
cluster to identify and inventory pharmacies, private doctors, and small service delivery points;
then, include the ring of clustersto identify all other types of facilities and the large ones.

Step 4 of the operation cdlsfor organizing the
identified facilitiesinto a coherent list of
facilitiesfor surveying. Each facility on the list
must carry the household survey PSU
identification number. Thisinformation is
needed later for step 6 when further
information is gathered in the office to help
calculate survey weights (discussed below under the next subsection). The facility survey is
conducted in al or a sub-sample of facilitiesidentified in the index cluster and itsring(s) — step 5.
In addition, large facilities are dso included in the survey, no matter where they arelocated — step
7 - discussed in the subsection below on the specia certainty stratum.

RECOMMENDATION 5.2

=> | dentify all facilities in the household
sample PSU and a concentric ring of
PSUs surrounding it.
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Sampling method - facility sample

The sampling space for the facility survey - in terms of facilities available for sampling - isthe list
of those identified, as determined through application of the survey procedures discussed in the
subsection above. The number, N, of such facilities cannot be known or controlled precisdly® in
advance of the household survey operation. The number can be estimated (described be ow), and
this has a bearing on whether one or two rings of PSUs around the index cluster should be
canvassed.

The complexity of thefacility survey increasesif two rings of PSUs are canvassed, as opposed to a
singlering. If we speculate that atypical PSU is surrounded by up to 6 others, then with one ring,
the number of PSUs to canvassis approximately 7 times the number of PSUs in the household
survey. With two rings, an additional (estimated) 12 PSUs might need to be canvassed for each
PSU.

It isrecommended therefore that one ring of PSUs be used. However, to ascertain (a) the
expected sample size in advance of the survey or (b) determine whether one or two ringsis needed
to build up sample sze, it would be useful tofirst carry out asmdl pretest to determine the
estimated average N (compare this with the discussion in area sampling of chapter 4 and
recommendation 4.9). Aswith the area sample (chapter 4), the pretest would ascertain the
number of in-scope facilities present in each PSU chosen for the pretest. It would not be necessary
to canvass the ring or rings to make the estimate. Instead, only index clusters could be covered
and the results multiplied by 4 (conservatively, alowing for multiple coverage of PSUs) for one
ring or about 15 for two. Again, aswith the area sample methodol ogy, the pretest could be
confined to 20-30 areas, purposively chosen, but representing, in equal number, both rural and
urban communities.

=> Example: If the pretest found that theindex cluster contains 1.3 fadilities, that is, the
average for the index clustersin the test, then the estimated N for the fecility survey could
be equd to (1.3 x 4 x number of index dusters) for a one-ring survey, or (1.3 x 15x
number of index clusters).

The number of facilities, N, thus available for the survey will be determined by the household
survey index cluster and itsring or rings.

% |n some countries the number of fadilitiesmay be known. Generdly hedth facilities are
registered, but since records may be out-of-date the available number may not be accurate.
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It isrecommended that all facilities be
surveyed if N issmall enough tofit within the
survey budget. Thus, no actual sampling of
facilitiesisneeded. Notethat it isunlikely that N
two rings would be the choice of desgnif Nis
very big.

RECOMMENDATION 5.3

Survey all facilities identified on a
census basis (unless very large).

The value of N may, however, betoo large for total coverage in the facility survey, even under the
choice of aone-ring survey design, in which case sub-sampling of the facilities would have to be
applied. When sampling is necessary, it isrecommended that the Sze of the sub-sample be
determined, not by precision requirements, but by budgetary considerations and the need for
domain estimates. It isrecommended also that the sub-sample be done by setting up two strata—
the first consisting of hospitals and the second of all others. “Size of facility” would be a better
stratification variable, but that would require asking about size from the community respondents —
not recommended since the accuracy of response would not be expected to behigh. All facilities
in thefirst stratum would be included in the sample and a sub-sample of thosein the second
stratum would be selected. For the second stratum, the sub-sample should be selected
systematically with equal probability after first arranging the list of facilitiesin geographic order.
The procedures for systematic, epsem sampling from alist are described in the subsection,
“Sample size and stratification” of the*Listframe” section, chapter 4.

Special proceduresfor estimation

Step 6 (in the preceding section) of the survey/sampling operation calsfor the compilation of
population data needed for weighting and estimation. The compilation does not require any field
work per se but rather entails additional office work involving the original sampling frame that was
used to select theindex cluster of thelinked household survey. Thus, itis essentid that the frame
materials be availablefor this activity.

The probability that afacility isincluded in the sample is a function of the probability of selecting
not only the cluster that containsit but the PSUs surrounding it. It isimportant to note that this
statement holds whether the cluster containing the facility is theindex cluster itsdf or oneinthe
ring of the index cluster. In either case, it is necessary to ascertain the probabilities of al PSUs
(that is, clusters) surrounding the cluster where the facility islocated. Thus, when no sub-sampling
of facilities within selected rings is used,? the probability of a given facility is equal to the sum of
the probabilities of all PSUs included in its ringed space.

*"When sub-sampling of facilities within the rings is used, the joint probability of both
stages of sampling must be determined.
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The specific steps of this operation are asfollows:

Q) For each cluster containing at least one sample facility, ascertain whether it isthe
index PSU of the original household sample or a PSU in the surrounding ring of the
index cluster.
€) If inthe index cluster, record itsfirst-stage selection probability as given by

the household sample, if known, plusthe parameters that determined it.

(b) If in the ring, record the parameters that are needed to calculate the
probability, that is, the measure of size (number of households or number of
persons) from the original household frame.

2 For each PSU of the index cluster ringed space that contains at least one sample
facility, demarcate on the frame map the ring of PSUs surroundingiit.

3 For al PSUs of step 2 not dready included from step 1 record the PSU’s measure
of size (number of households or number of persons) from the original household
frame used for the household survey.

4 The probability of a given sample facility is then determined not only by summing
the measures of sizeinits ringed space, but also by taking account of the original
sampling parametersfrom the household survey, discussed in chapter 7.

These procedures areillustrated and described further below in Figure 5.1.

Since the probability of selection of the index cluster isacomponent of the probability for the
facilities located within the entire ring, wemust be abl e to retrieve either theoriginal probability of
the household sample PSU from the sample frame materials or information necessary to calculate it
(step 1). Often, the PSU probability itsdf may not be readily available, especidly if the household
survey is sdf-weghting (in that case, the overal probability of selection, oritsreciprocd — the
weight —may be known, but not thefirst-stage selection probability). Inthat case, step 1 further
states that the parameters needed to calculate theindex cluster probability should be gotten from
the household survey frame. These parameters are (1) the number of household survey sample
PSUs selected in the particular stratum under consideration, (2) the measure of Szefor the
selected PSU, and (3) the total measure of size over all PSUs in the stratum.

We will want to record the same measure-of-sze data that was used to select the index PSU.
Generdly, thisis number of households, but in some countriesit may be number of persons. It
must be the measure of size on the original frame, rather than a more current or up-dated measure
that may have been developed after the index PSU selections were made.? Itisessentid of course

| n some household surveys such as DHS theindex dluster measure of size may be up-
dated in afield operation, especidly if the sample design uses a“master” sample, while the
surrounding PSUs are not up-dated. An adjustment that might be used in such aStuationis to
multiply the measures of size for the surrounding PSUs by the ratio of current to original measure
of size of theindex cluster.
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that the household survey frameinformation be available for this process. Otherwise, probabilities
and weights would have to be approximated in some way.

The remaining steps of the procedure are
necessary in order to calculate the weights
accurately. The next step requires obtainingthe | Confine the number of ringsin the
same maps, or copies, that were used to survey design to 1.

demarcate the index cluster ring. They will be

RECOMMENDATION 5.4

needed to identify the ringed spaces of any

cluster containing a sample facility, whether the index cluster or not. Then, by referring again to
the original frame materials used in the household survey for selecting the index PSU, one will be
able to complete the remaining steps.

Notethat in carrying out these procedures, any household sample PSUs which are contiguous to
each other will share aportion of the same ringed space which will, by definition, overlap (this
may be seen in Figure 5.1 - PSUs numbered 1 and 2).

The procedures may be further elucidated by Figure 5.1 and the description which followsiit.
Figure 5.1 Depiction of Ringed Space around Index Cluster and Its Contiguous PSUs

Visual inspection of Figure 5.1 showsthe
@ index cluster depicted in the center of the
diagram with shading and indicated by the
number 1. The ringed space around the
/;"F index cluster consists of the PSUs
JJng»\ numbered 2 through 8. Each of these
| i @ PSUs s contiguous to the index cluster
"”@ and all of them, 1-8, will be canvassedin
the facility survey, under the preferred
one-ring desgn.

@ Two other PSUs are cross-hatched,

@ il i i i (@ number 2 and number 15, aso indicating
5 g that they are sample PSUsin the
® & ® household survey. By further inspection
N @ of the figure, the ringed space of each of
i‘“ \ the PaISUs I;Zat form t_rlle index cluster ring
(1(15) may also seen eadly.
e

=> Examples. PSU 3 hasits own ringed space, which consists of PSUs 1, 2, 4 and 10-12;
while the ringed space of PSU 5 consists of PSUs 1, 4, 6, 14 and 15; and so on.
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Thetotality of the secondary ringed space is amply al PSUs around the primary space which
touch at least one PSU in that space. Thisfact is useful to keep in mind when performing step 2
above, because to establish the secondary ringed space only requires demarcating the second ring
around the index cluster, rather than demarcating, separately, the ringed space around each of the
PSUs in the primary ring.

Recall that the probability of afacility isafunction of the probability of thecluster containing it
plusthose clustersinitsring. Thus, the probability of any facility locatedin cluster 1is partly
determined by summing the measures of size, as determined from the household sample, of
clusters 1 through 8. Observe aso that the survey procedure requires canvassing all the clustersin
the ringed space of the index cluster. Therefore, for example, if afacility islocated and hence
sampled in cluster 4, then its probability of selection isafunction of the sum of the first-stage
selection probabilities of clusters 1, 3-5 and 12-14, even though clusters 12-14 are not canvassed
since they are not in the ringed space of the index cluster . An important aspect to recognize here
isthat the probabilities of selection for facilities differs according to which one of theclusters,
index plusring, it happensto be located in.

It isquite possible that theindex cluster itsef may not contain any facilities, asmentioned
previously. Inthat situation, of course, the sample values for the index cluster would be zero, so
the probability and weight for the index cluster areirrelevant. In fact, weighting must be done
only for those clusters that contain sample facilities.

See chapter 7 for the mathematical procedures to calculate the probabilities and wei ghts.

It should be noted that in applying the ringed methodology for the facility survey, situations will no
doubt arise in which the ring of an index cluster crosses stratum boundaries. Thiswould occur
when aPSU in thering is, for example, in the urban stratum - as defined by the parent household
survey frame and design —while theindex cluster isin therural stratum. More precise estimates
for facilities could be obtained if such cases are identified in advance of the survey. That
procedure would require examining each ringed PSU to determineif itis outsde the parent
stratum of the index cluster, and, if so, eliminating it from survey coverage. Thiswould, however,
further complicate field implementation and may not be feasible. Without such a“solution,”
however, the weights calculated for ringed spaces that cross stratum boundaries would be inexact.
The overall effect may be negligible, however, if there are only afew such instances.

As mentioned, there are no fied tasks associated with the procedures described above, exceptin
the case where the cross-boundary problem just described is addressed in advance of the survey.
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Reliability of estimates

The sample design of the facility sample under this methodology is highly dependent, by intent,
upon the household survey. The sample size, as mentioned above, cannot be controlled exactly
but is dependent on the household survey PSU and the surrounding ring, and is, in fact, pre-
determined on that account. Asaready mentioned, stratification and/or sample alocation for
urban-rural, types of facilities or other important estimation domainsis largely precluded, since the
facility survey team must, in effect, take whatever design parameters are generated from the
household survey sample space. In addition, design effects from the clustering component cannot
be dtered from whatever is“given” by the household sample starting point, though these would
not be expected to be seriousfor the facility survey.

Asaresult, the survey estimates for the facility sample cannot beimproved beyond what is
possible from the household survey parent sample, unless independent data are available for post-
stratification (see further discussion below). Consequently, it would be expected that estimates of
facilities by type, for example, would be somewhat less efficient under this option than those
obtained under the stand-alone facility sample describedin chapter 4. Urban-rural estimates and
other geographical domains may also be similarly less reliable than a stand-alone survey sample.
Still, the concerns about geographic domains should not be overly worrisomewith regard to
reliability of the estimates, because the household survey sampleitsdlf will have been desgned, in
all likelihood in most countries, with careful attention to appropriate stratification for urban-rural
and other geographic areas. The survey estimatesfor the facility survey, however, are still
unbiased.

If information is available from an external
source on the number and or distribution of
facilities by type, it can be used in a post-
stratification scheme to improve the estimates.
The sample of facilities, after applying the

RECOMMENDATION 5.5

=> Use auxiliary data, if available and
reliable, to improve facility estimates.

design weights associated with the probabilities

of selection (and perhaps adjustment for non-response), would be further weighted by application
of afactor to make the distribution of facilities by type conform to the distribution from the
external source. It ispresumed that the external sourceisthe “standard,” and for that reason it
must be, in effect, either a universe count of facilities by typefrom a complete register or arecent
estimate from an independent and national probability survey. Where suitableindependent data
exists, it isstrongly recommended that they be used. Not only will the estimates be improved but
the quality of the facility sample can be evaluated by comparing the magnitudes of the post-
stratified weighting factors applied to correct the sample distributions.
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Special certainty stratum and un-duplication with household survey frame

One way to improve the facility estimates and
make the correlation between resdence and
facility stronger for linking datais to give
greater chance of inclusion to those facilities
that are likely to be heavily visited irrespective
of their location (especially for urban
residents, though it appliesto rural residents
aswell).

RECOMMENDATION 5.6

=> Establish a certainty stratum of large
facilities.

=> Use sampling if number exceeds 100.

It isrecommended, therefore, that a special stratum of certainty facilities be established for the
facility survey. Thisisstep 7 of thelist provided at the beginning of this chapter. All large, public
and private hospitds— genera hospitals, health centers, etc. —should beincluded in the survey
with certainty, or probability 1.0. This certainty stratum would be constructed irrespective of the
locations of the facilities— that is, they are not to be confined to the sample PSUs and their rings
generated by the household survey. The stratum requires obtaining a complete, accurate and
current list of such hospitals of course (see discussion of this aspect under the section, List
sampling, of chapter 4). The definition of alarge hospital would be country-specific. In some
large countries, the number of large hospitas could be too numerous to cover on acensus basis, in
which case the sampling procedures described in chapter 4 for thelist frame should be applied. As
in chapter 4, it would be recommended that sampling be used if the number of facilities exceeds
100.

Any facility identified from the household survey PSU-based sample that happensto be on the list
of large hospitals would have to be unduplicated in accordance with the procedures described in
chapter 4.

Staff and client samples

The sampling methodologies, including sample
size congderations, that should be used for this
sample design to collect information from staff
and clientsisidentical to that discussed in
chapter 4. The reader isreferred to those sub-
sections, but a summary is provided below.

RECOMMENDATION 5.7

=> Use same sampling proceduresfor
clients and staff asin chapter 4.

Within each sample facility, the information collected in the interview includes both the substantive
datato meet the requirements of the survey and some basic data on staff (alist of these by type)
and client volume — to be used for sampling purposes. A systematic sample of up to 3 staff
members is selected with equa probability from the compiled list. Hence, the staff sample sizeis
approximately 3 times larger than the facility sample size.
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For each sample facility aclient sampleis dso selected. Thisis done by having theinterview team
vigit thefacility for onefull day or more to conduct interviews and observe client-staff interactions,
with an average of 4 clients that show up for consultation on that day. The sample of clientsis
selected systematically with equal probability from alist, compiled by the interview team on the
day of interview, of all clientsthat appear. The size of the client sampleis alittle less than 4 times
the size of the facility sample, because many small facilities do not have asmany as 4 clients on a
daily basis.

Summary of survey and sample design for facilities

The recommended sample design for a facility survey intended to be linked with household survey
datais essentialy determined by the sample design for the household survey. Stratification and
allocation considerations are restricted to what the household survey design renders, though
sample size is built up by coverage of area sample space which is considerably larger than the
household survey sample PSUs. The facility survey is conducted, ideally, in all facilities located
within the boundaries of the sample PSUs (the index clusters) used in the household survey plus
the surrounding ring of clusters. Sub-sampling of facilities may be necessary in some countries.

A specia stratum of large facilities, such as general hospitals, is also included with certainty.

The sample size of the facility survey is determined by three factors. (a) the number of index
clusters as determined by the household survey, (b) the number of facilities in those clusters and
the surrounding concentric ring, or rings, of PSUs and (c) the number of large facilities, up to 100,
on the certainty stratum list.

It isworth noting that sampling as such may not beinvolved in the facility sample, dthoughit will
be used to select the staff and client samples. The survey procedures, however, to implement the
facility survey are very exacting. A key procedure that will affect the accuracy of facility esimates
greatly isthe methodology required to compile the population data necessary from the original
household survey frame to enable weighting to be carried out correctly.

The staff and client samples, briefly summarized above, are as described in chapter 4.
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Chapter 6
SAMPLING TO ESTIMATE CHANGE, TRENDS

This chapter presents
L] sampling options when estimated

change is the objective
sample size congderations

In this chapter we discuss sampling issues related to obtaining estimates of change from one period
to the next. The discussion is centered primarily on sample sze and whether to use the same or
different sample units. The discussion applies, more or less, whether a stand-alone facility survey
is being contemplated or one linked with a population-based sample survey. Where there are
implications for trend measurement that are different between stand-d one and linked survey
approaches, they are pointed out.

Sample design to estimate change

Many countries that conduct facility surveys are interested in monitoring change over time.
Change estimates that are of interest are of two types. Thefirstis changein the hedth
characteristics of clients served by facilities. The secondis changein various performance
measures of the facilities themselves — measures that are needed for program monitoring. The
latter is of particular interest to project personnd who may bemonitoring their own program
interventions. In relation to program monitoring, the change statistics that are often wanted are
for two pointsin time only — (&) prior to the beginning of a program or project and (b) after it has
been implemented for a period of time, a pre-post survey scheme. In other instances there may be
situations in which a country wishes to monitor changes repeatedly, over a period of years, to
examine trends.

The need to estimate change, whether once or repeatedly, has implications for survey operaions
and sample design of afacility survey. Three methodologies®® may be considered, for which there
are trade-offs, asfollows:

() use of the same sample of facilities on each occasion,

%The description of the methods draws heavily upon Anthony Turner’s chapter on
sampling that appearsin the World Bank’s 1999 CWIQ Survey Manual .
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(b) use of rotating or replacement panels of fadilities, or
(c) use of new, different samples each time.

Proceeding from (a) to (c), sampling error on estimates of change increases while non-sampling
error decreases. Sampling error isleast when the same sample facilities and clients are used on
each occasion, because the correlation between observationsis highest (discussedin greater detall
below). By contrast, use of the same sample units introduces two negative respondent effects —
more non-response and conditi oned responses — which combine to increase non-sampling bias.
The respondent effects with repeated use of the same sample are cumulative and increasethe more
the sample is used — twice, three times, and so on. It should be noted, however, that the problems
of non-response and conditioned responses are probably not asimportant for facility surveying as
for household surveying.

The opposite pertains if a new sampleis used each time. Sampling error to measure changeis
highest, but the non-sampling biases mentioned above are least - respondent conditioning is absent
and the non-response rate on each occasion is that which is associated with first-time interviews.

Method (b) above isagood compromise in balancing sampling error and non-sampling bias. 1f
part of the sample isretained on each occasion, sampling error isimproved over (¢) and non-
sampling error isimproved over (a).

For countries that plan to conduct the facility survey ononly two occasions, as opposed to repeat
monitoring periodicaly, method (a) is a plausble choice. The respondent effectsin afacility
survey are likely to be negligible if asampleis used only twice. Annua monitoring — three times
or more - would be better served by method (b). A convenient strategy isto replace a portion of
the sample on each occasion. The sampling error on estimates of change, under that scheme,
would be greater than method (a) by the factor

1-— kr
1-r

I isthe correlaion between the same sampl e observations on two
different occasions, and

, Where [6.1]

k representsthe proportion of the sample retained.

=> Example: If the correlation between observationsis .5 and 50 percent of thesampleis
retained, the sampling error for the estimate of change between the two occasions would
be greater than method (a) by the factor

1-0.25
1-5

,or 1.22.
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The replacement panel design would give sampling errors on change statistics about 22 percent
greater than adesign that uses the same facilities on both occasions.

It isuseful also to compare method (b) with method (c). For (c), the vdlue of 1 iszero because
there is no overlap in the sample between occasons. Mathematicaly, the denominator in the
expression above then disappears (it refers to method (c)), but the numerator which refers to
method (b) doesnot. Again, if we let the correlation be 0.5 for that part of the samplewhichis
common, we have

A/1—(5)(5) , or approximately 0.87.

The replacement design would yield sampling errors about 87 percent aslarge as adifferent
sample on each occasion.

Operationaly, there are advantages and disadvantages in using the same sample on more than one
occasion. |t ischeaper to use the same sample, as sample selection need not be done after thefirst
occasion. The exception would be to updatealist frame periodicaly to account for new facilities
and then to select an appropriate sample from the new ones. If the survey is conducted only twice
and within ayear or so apart, it may not be necessary to update the sample. In arotating design,
however, new samples would also have to be selected for the replacement panels.

With respect to client samples within fadilities, it is probably not feasble to consder sampling the
same ones periodicaly. Thisis because the procedure for client sampling entails selecting them in
connection with their visits to the facilities. Trying to accommodate this feature on a subsequent
survey occasion presents logistical difficulties that are insurmountable, with respect to the same
sample of clients. Follow-up surveysfor longitudinal data, however, may be considered with the
same sample of clients. This could be done by recording their addresses or housing locations on
the first occasion, so that visitsayear or so later could be scheduled for follow-up.

Sample size to estimate change

Estimating change or trends requires a larger sample size than estimating levels, which was
discussed in chapter 4. There are various approaches to figuring the appropriate sample size
including one given in the af orementioned FANta Sampling Manual that takes direct account of
the magnitude of the change.

We can dso approach it from adifferent but equivalent perspective. When estimatesfrom two
independent (that is, option ¢ above) samples are compared for change, each one hasan error
variance and they have to be added. To consider the implications for sample size, it is necessary to
find out the standard error of the difference - the estimated change. When the two samples have
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the same sample size, it is given® by:

(SE)q = +[2p(L- p)][deff ]/ , where [6.2]

(SE)4 isthestandard error of the difference between the estimatefor thefirst
occasion compared to the second,

p is the estimated proportion, assumed to bevirtudly the same for each year
(the values will be different of course or else no measure of change would
exist, but the dightly different vaues between the two surveys will have
little effect on the standard error and can beignored)®,

deff isthe sample design effect, and
n isthe sample size.

The number 2 in (SE), is necessary because each survey contributes approximately the same
sampling variance. Clustering, or design effects, symbolized by deff, may often be ignored because
they are generally very small when estimating differences, so long as the sample designsfor the
two surveys are similar. Thus, the sampling error to estimate change, when design effects are
negligible, are roughly 41 percent, thatis N , greater than the sampling error to estimate level.
Note that theformulaabovewithout the number 2 would be the standard error for level, but the
design effects could not be ignored.

One significant interpretation of thisresult isthat the sample sze needs to beincreased by alike
amount if the estimate of annual change takes precedence over the estimate of annual level.
Consequently, small changes from one period to the next cannot be measured reliably without
large sample sizes.

=> Example: If the sample size needed to estimate the level were calculated to be 1000 cases
then 2000 cases would be the required sample size to estimate asmall change, usng an
independent sample (option c).

%'See Scott, C. “Ghana Survey Programme: Some Options and their Sample Design
Implications,” Report for the World Bank, July 1996.
|f the changeislarge, say 10 percent or greater, the formulais

(SE)a = \/[[ P1(1— pa)]deff /ni +[[ p2(1- p2)]deff / n2] where the subscripts for the p and n
values denote the 2 occasions.
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The sampling error of the difference, and likewise the sample size, can be reduced, however, if the
same sampleis repeated from the first to the second survey. Inthat case, the standard error of the
difference is multiplied by the factor +/1—r , where r isthe correlation between the two sets of
results, as discussed in the subsection above. The sample size would be reduced by the square of
thisfactor, or 1—r . For many facility survey variables, r may take on values of 0.5 or higher. If
sample rotation is used, the correlation is reduced by multiplyingit by thefraction of the sample
that is retained (also discussed in the previous subsection).

=> Examples: Using the same sample on both occasions, the sample size necessary for the
change estimate would bereduced by 1—r . If r is0.5, the sample size, from the
preceding example, would become (2000) x (1-.5), or 1000 cases. With sample rotation
of, say, 25 percent, the retained sample would be 75 percent and the sample size needed
would be (2000) x [1-(.75)(.5)], or 1250 cases.
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Chapter 7
WEIGHTING AND ESTIMATION

This chapter presents probabilities and
weights for sample designs of

u stand-alone facility survey
L] facility survey linked to population
survey PSUs

I ntroduction

The probabilities and weights discussed in this chapter pertain strictly to the sample designs
discussed in the manual — the sample design for a stand-alone facility survey discussed in chapter 4
and the design for one which islinked to household survey PSUs discussed in chapter 5. It is
crucial to recognize that even minor deviations in sample designs from the two recommended ones
could change the probabilities from those described below, and hence, the weights and weighting
procedures.

The sample designs that are presented in this manual are not self-weighting, that is, different
probabilities of selection are present for the sampled units, whether facilities, staff or clients. The
stand-alone facility survey design of chapter 4 is selected from two frames—list and area— with
quite different procedures (of necessity) and, of course, different probabilities of selection. The
probabilities of selection for the population-linked design of chapter 5 are determined by (1) those
of the first-stage selection units (PSUs) of the household survey and by (2) the particular cluster of
the ringed space in which afacility happensto be located. Both of these factors are virtually
always differential. The client and staff sampling methods, which are the samefor the stand-a one
facility survey and the population-linked one, utilize different rates of selection depending upon the
size of the facility — the technique necessary to fix an expected number of client and staff samples
per facility. These differentia rates, alone, depart from a self-weighting desgn for the client and
staff samples. Their overall probabilities of selection, which must take account of the probability
of selecting the PSU at thefirst stage, further ensures anon-sdf-weighting sample.

Weighting, therefore, will be necessary to produce any of the estimates needed from the facility
survey —whether totals or percentage distributions. Obtaining the weighting factors necessary for
estimation requires calculating the probabilities of selection. The design weights are the
reciprocals of the probabilities. In addition, further weighting adjustments will likely be necessary
to account for non-response and, possibly, to bring the sample esimatesinto conformance with
independent facility estimates, where they may be available.
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Probabilities of selection for stand-alone facility survey

This section provides probabilities and weightsfor the sample design as recommended in chapter
4,

Facility estimates

Selection of facilitiesis done through a one-stage sample but from two different frames - list and
area. From either frame, the recommended sampling method is epsem, though in some countries
pps may be used. We consder thelist and areaframes separately as follows:

List frame

Two strata have been designated for the list frame — a stratum of large facilities (stratum 1) and all
other (stratum 2). The probability of selection for stratum 1facilitiesis 1.0, because every facility
isincluded with certainty. In notation, it issmply

Pvy = 1.0, where [7.1]

Py refersto the probability of selecting afacility from the first stratum of the list
frame.

For the second stratum, the probability of selection is expressed differently for the epsem and pps
designs, asfollows:

n(Lz)s
Peas™ oo o where [7.2]

P2 is the probability of selecting afacility with epsem from the second
stratum of the list frame in sub-stratum s (say, urban or rurd),

Nwas isthe number of facilities in sample (second stratum and sub-stratum), and

N w2 isthe total number of such facilitiesin the stratum universe.
(Notethat the s subscript is left out of P, above because the probability is 1.0 over all substrata.)
In unusual instances where pps sampling is used:

bi L2)s
F)i(LZ)S = (n(L2)s)Z# y Where [73]
i(L2)s

of thelist frame in sub-stratum s, and

P2sisthe probability of selecting the i™ facility with pps from the second stratum
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biwas isthe measure of size (i.e., number of beds or staff members) for thei™ facility
of stratum 2 of thelist frame in sub-stratum s.

Weightsfor list frame sample facilities are reciprocals of the three express ons above.
Area frame
The recommended design for the area frameisto select areaswith epsem, though pps may be
called for in some applications. In generd, al facilitieslocated in the selected areas would be
covered on acensusbasis. Thus, the areaframewill yield a one-stage selection of facilities. The
probabilities are asfollows, for epsem and then pps:
ms
Pays = Vs , Where [7.4]

Pays refers to the probability of selecting afacility from the s™ gtratum of the area
frame under the epsem option,

M. isthe number of areas selected from the s stratum of the areaframe, and
M. isthetotal number of areasin the universe of the s" stratum.
Under the pps option,
bis
Ps= as~=—, Where [7.9]
(A) 2 bis

Py iS the probability of the selecting a facility in the i area of the s" stratum under
PpPS,

as isthe number of areas selected from the s stratum,
bi. isthe measure of size (seetext, chapter 5) of the i™ area of the s" stratum.

Again, weights are the reciprocal values.
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Staff estimates

The staff sample is a sub-sample of workers selected from the sample facilities. Thus, itisatwo-
stage sample design.

The probability of selection for a given worker is equal to the probability of selecting the facility
times the probability of selecting the worker, expressed as follows:

Pw = Pway (r;), where [7.6]
P, isthe probability of selecting a given worker,

P ayi isthe probability of selecting the i"™ facility from either the list or areaframe
(and as determined above), and

I isthe rate of selection to choose worker j in facility i.

The value of r; varies according to the size of the facility. Therates, r;, are givenin Table 4.2 (for
the specific case where an average of 3 workers per facility is to be sampled). Note that these
rates apply irrespective of whether the facility itself was sampled from the area frame or the list
frame. Also, in very small facilities, all workerswill be selected for the sample, in which case r; is
1.0 and the overall probability for those workers reducesto P ,y .

The weight for each sampled worker is the reciprocal of the value calculated in expression [7.6].
Client estimates

There are two estimates of interest regarding clients. Thefirst, the percentage of clientswith a
given attribute, is straightforward and no differentin treatment than similar estimates for facility or
staff. The second estimate must be a relevant and meaningful denominator for that percentage.
The recommended sample design, in this manual, assumes that the denominator is defined and
estimated as the number of daily client-visits. The probability of selection associated with the
design that will estimate that denominator, and any relevant numerator, is

P(c) = P(L,A)i (re). [7.7]

This probability is exactly analogousto that for workers above - P,,,. The subscripts, ¢ and k, refer
to clients, but otherwise the calculations required areidentica. Therates, r, , for clientsare given
in Table 4.3, for the specific case where an expected 4 clients per facility are to be sampled.

Again, for small facilities, therate is 1.0 and the overall probability for those clients reduces to

P ayi » @d the weight isthe reciprocal of expression [7.7].
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Probabilities of selection for facility survey linked to household survey PSUs

This section provides probabilities and weightsfor the sample design as recommended in chapter
5.

Facility estimates

Facilities are selected from two frames, asin the design of chapter 4. A certainty stratum of large
facilitiesis selected fromalist frame. The probabilities of selection for these facilitiesis givenin
expressions|[7.1, 7.2 and 7.3] above, depending upon (a) whether sub-sampling isused in
countries where the number of large hospitals istoo numerousto include dl of them onacensus
basis and (b) if so, whether epsem or pps sub-sampling is applied.

The second “stratum” comprises the pre-specified set of sample PSUs that were selected in the
concomitant household survey (DHS or other), plusits surrounding ring of PSUs. Recdll that the
preferred desgn cdlsfor including in the sampledl facilities that are located within the sample
space defined in thisway, that is, index cluster plusring. In some casesit may be necessary to
sub-sample facilities, however. Under the preferred scenario, the probability of selecting afacility
isthusrelated to the probability of selecting the household survey PSU itself, though it must be
modified to account for the surrounding ring. It isuseful, therefore, to look first at the probability
of selecting the household survey PSU.

In most household surveys the selection of the household survey PSU is based on a pps selection
at thefirst stagein which the sampled cluster isin effect a primary sampling unit (PSU). In some
countries, however, the clustersmay be selected through two or more stages of selection. Inthe
one-stage design, the household survey cluster probability is as follows:

asMis

P.= i o Where [7.8]

P, refers to the probability of selecting thel” household survey cluster or PSU, in
the s" stratum (urban or rurd for example),

a. isthe number of clusters selectedin the s™ stratum,

m:s is the measure of size — usualy number of households or personsin theframe —
for the i sample PSU of the s" stratum.

The aboveis the probability of selecting theindex duster, but it would aso be the probability of
selecting afacility if the facility survey were confined to theindex duster. Itisnecessary,

however, to modify expression [7.8] to take account of the actual locationsof the sample facilities,
whether inside the index cluster or in one of its contiguous clusters. The modification must
account for the measures of size for other PSUs in the ringed space of any PSU containing at least
one sample facility.
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It isimportant to note that the probability of selecting afacility is determined by the PSUs
surrounding the cluster that contains the facility rather than the PSUs surrounding the index
cluster, which are used to identify and sample the facilities. Itis the PSUs surrounding the cluster
containing the facility that determines the facility’ s chance of selection.

Thus the probability of selecting a given sample facility is equal to the probability of selecting its
own ringed space asfollows:(as)(z Mryis

(r)is = MS
2 Mis

i
Pyis FEfersto the probability of selecting the ringed space of the r' cluster

containing afacility, and hence any facility contained within that is associated with
the i" household survey PSU in the s stratum,

[7.9]

as isthe number of household survey clusters selected in the s™ stratum,

2 M(r)is refers to the summed measures of size for al PSUsin the ringed space of
the r' cluster containing a facility associated with the i™ household survey PSU in
the s" stratum.

It isto be noted that to ascertain these probabilitiesit is necessary that the reguisite information
from the household survey sample dusters be made available, that is, the summed measures of size
for al PSUsin agiven ringed space. Since the household survey may have been conducted some
time in the past, the population/household data may not be readily availablefor dl the PSUs. In
that case, M(r)is may be estimated for thecluster or PSU containing the sample facility by
multiplying the population sum of the clustersfor which the data are available by the ratio of
clusters with data to those without, illustrated as follows:

=> Example: Suppose sample facility y isin ringed space 001, which contains 7 clusters, 6 of
which have the measure of size dataavailable, whichisin terms of number of households.
The sum of total householdsin the 6 clustersis 6308. Multiply the latter by 7/6 to obtain
the estimatefor the ringed space — (7/6 x 6308, or 7359).

The more clustersfor which data are available the more accurate the estimate will be, of course.
In general it would be recommended to use the estimation method only when the
population/household data are available for 75 percent or more of the clugersin the particular
ring. Notethat since each sample facility may, conceivably, bein a different ring, the 75 percent
threshold must be figured for each affected ring, not overall. Inringswhereit isimpossible to
obtain the data for as much as 75 percent of theclusters, the estimation technique may be used
anyway, but it would be prudent toinclude a cautionary note in the survey report warning users
that weighting “imputations’ of this kind were made.
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It was mentioned previoudy in chapter 5 that therewill no doubt be cases in which thering of an
index cluster may cross stratum boundaries. For example, a PSU in the ring may bein an urban
stratum, while the index cluster isin the rural stratum. Inthat case, the procedures for calculating
the weights are inexact and are only approximations. A solution that would yield more precise
estimates would entail identifying in advance of the survey those ringed PSUs which are outside
the parent stratum of the index cluster and eliminate them from coverage. Thiswould, however,
complicate the field implementation to a degree that is not likely to be feasible.

As mentioned, the discussion above for expression [7.9] applieswhen all facilities within the ringed
space of an index cluster are included with certainty in the facility survey. In some countries, it
may be necessary to sub-sample facilities, in which case P, must be multiplied by an additional
factor representing the sub-sample rate of selection.

Weights are the reciprocals of the probabilities.
Staff and client estimates

The probabilities of selection for staff, P,,, and client, P,, samples are and ogous to expressons
[7.6] and [7.7]. They are, respectively:

P, =P (r) and [7.10]
P. = P:(r), where [7.11]

P- isthe probability of selecting the facility, as determined in [7.9] above, and the
other terms are defined as before.

Weights, as usual, are the reciprocal values.

Adjustmentsfor non-response and population controls

Non-response will occur to some extent in every facility survey thatis undertaken. Thiswill
happen in varying degrees with each sampled population — facilities, staff and clients. In producing
the survey estimates it may be necessary to adjust the design weights discussed above to account
for non-response.

Non-responseis likely to vary for important subgroups, such as geographic areas and types of
facilities. Non-response rates should be examined carefully when the survey results are available in
order to establish categories of non-response to use for weighting adjustment. The non-response
categories do not have to conform to the frames or strata that were used in sample selection. For
example, in the stand-alone survey, it is not necessary that the categories conform to thelist and
areaframes. An example of 4 non-response categories that might be set up would be urban-rurd
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by large and small facilities. Application of the adjustment in this example would require that each
sampled facility be assgned the non-response adjustment factor associated with whichever of the 4
categoriesthat the facility be ongs to.

The facility sample non-response adjustment factor is given by:
Na
(NI, = — , where [7.12]

la

(NI,), isthe non-response adjustment factor to be applied to facilitiesin the a"
non-response category,

Na is the number of facilitiesin sample in the a" non-response category,

la is the number of interviewed facilitiesin the a" non-response category.
For the staff or client sample, non-response adjustment would be cumulative. That is, the non-
response adjustment factor for the parent facility would be carried over, and multiplied by a factor
for the staff sample, similarly calculated, and/or the client sample. For data processng it would be
convenient to define the non-response categories for client and staff samplesthe same as that for
facilities. Inthat case, the non-response adjustment for the client sample would beasfollows:

(N1, = (NI, ( T—) where [7.13]

(NI, isthe non-response adjustment factor to be applied to clientsin the a" non-
response category,

Ne.a isthe number of clientsin sample in the a™ non-response category,

lc,a isthe number of interviewed clientsin the a™ non-response category.
The staff sample non-response adjustment would be smilarly computed.
Note that the non-response adjustment factors are additional weights and they are applied by
multiplying them times the design weights — the reciprocals of the probabilities of selection
described in this chapter.
Asdiscussed in chapter 5, when information is available from an external source on the number
and or distribution of facilities by type, it can be used in a post-stratification scheme to improve the
estimates. After applying the design weights and non-response adjustment factors, a further
factor would be applied to force the distribution of facilities by type to conform to the distribution
from the externd source.

Nevertheless, where suitable independent data exists, it is recommended they be used for post-
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stratified weighting in the sample design that relates the facilities to the same PSUs as the
household survey. Most importantly, each type of facility is re-weighted so that the distribution of
facilities matches that of the independent source. In this case, unlike the stand-alone survey, post-
strata should reflect the sample stratification (of the household survey) asmuch as possble.

V. Verma?® describes the procedure as follows:
For each type of facility, compute the distribution of the number of facilities (p;) in the sample that
have dready been weighted for the design weights and non-response adjusments. Index i refersto
classesin the distribution, ideally the strata used in the selection of PSUs.
Let P, be the same distribution form the externa source.
The post-stratified weightsequal P/(p)) .

These weights would be multiplied with the design and non-response weights.

*See |etter from Vijay Vermato Martin Vaessen, February3, 1995 (unpublished) - copy
available at DHS headquarters at Macro Internationd, Inc. in Caverton, Maryland.
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Chapter 8
ESTIMATING SAMPLING ERRORS

This chapter discusses

n sampling error estimation

u software packages

L] Taylor linearization technique
L] jackknife technique

Need for sampling errors

It isimportant to obtain estimatesof the sampling errors associated with the survey estimatesin
order to evaluate their reliability and to conduct the analysis of the results properly.

Confidence intervals around the survey estimates cannot be constructed without the accompanying
standard errors or sampling errors. The sampling errors are dso needed in order to make
between-group comparisons, through the use of standard t-tests, to establish whether statistical
significance holds — that is, whether an observed difference can be claimed beyond what is
attributable to its sampling error.

With the computer power available today, itis possble to prepare standard error estimatesfor
every variable (survey estimate) that istabulated. Realitically, however, it isonly necessary to
identify the main estimates of concern for standard error estimation - those that comprise the
important analyses under consideration. Generally, selecting 50-100 key estimates for standard
error computation would suffice, whether using existing software or using a dedicated computer
program.

Softwar e

Development of an appropriate estimation method to calculate standard errors (and sample
variances) can be a complicated undertaking, sinceit must reflect the particular sampledesign that
isused in agiven application. Asaresult, many software packages have been developed that use
generalized variance estimation procedures. Some of them availablefor personal computers are

CENVAR - U.S. Bureau of the Census

Stata - Stata Corporation, College Station, Texas
SUDAAN - Research Triangle Ingtitute, North Carolina
WesVarPC - Westat, Inc., Rockville, Maryland.
CLUSTERS - University of Essex

Generdlized Estimation System - Statistics Canada

oodoogo
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a PCCARP - |owa State University

Some of these packages are available without charge and can be downloaded from the I nternet,
while others are commercialy sold. Thereis a comprehensive review*°of them which may be
accessed on the web site, www.fas.harvard.edu/~stats/survey-soft/iass.html.

Variance estimation methods

The particular sample design for the facility survey will differ in each country. The main difference
will be whether the country uses a stand-aone facility survey methodology or one whichislinked
to the sample PSUs of DHS or some other household survey. In either case, the survey design will
be country-specific even within those two broad types. The sample design will bea complex
sample using two or more stages of selection —aminimum of two stagesfor client and staff
samples — with stratification and clustering.

Standard textbook formulas for simple random samples are inappropriate for estimating the
standard errors for the facility survey and would result in under-estimates. It is necessary to use a
variance estimation technique that reflects the complex design used in the survey. It was
mentioned above that software packages already exist for various generalized variance estimators.
Two generalized estimators that are appropriatefor consderation with the facility survey are the
Taylor linearization method and the jackknife method. Either may be used to estimate variances
for simple means or proportions. For more complex statistics, the jackknife method should be
used.

Taylor linearization method

The Taylor linearization method is recommended for afacility survey design linked to the
population sample PSUs. Most applications of that design are likely to take place in conjunction,
specifically, with a DHS survey, for which the Taylor linearization method is typically used and
technicians are quite familiar with it.

The technique operates by organizing the first-stage sampling units (PSUs or clusters) into groups
for variance estimation, termed implicit strata, with each group containing at least two clusters.
Homogeneity of implicit stratais achieved by pairing adjacent clustersin the same order in which
they were originally selected.

Consider aratio, r = y/x, of two sample totalsy and x, wherey isthe weighted sample total for

%_gpkowski J. and J. Bowles, (University of Michigan) “Sampling Error Software for
Personal Computers.” The article appearsin The Survey Statistician, No. 35, December 1996,
10-17 — the newdetter of the Internationa Association of Survey Statisticians.
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variable y and x the weighted sample total for the sub-group forming the denominator of the
indicator. The variance of r is given by:

var(r):(sezzl_f i[ m, (izz.—zzlm)] where  [8.1]
Xz = mh_l < hi h h/l

(se) isthestandard error,

f isthe overal sampling fraction, usually ignored unless greater than .05,
X is the weighted sample total number of cases,
m.»  isthe number of sampleindex clustersin the h™ implicit stratum,

H isthe total number of implicit strata,
Zn equalsyy, - rx,;, where

Y, and X are the weighted sums of the y and x variables in the ringed space of
cluster i of stratum h, and

Zx equalsy, - ..

The weights used to calculate the weighted sums and totals mentioned above are those that are
described in chapter 7.

Notethat formula[8.1] applies only to that part of the survey estimate that comes from the sample
clusters. The certainty stratum of large facilities (see chapter 5) has no sampling error associ ated
with it because the facilities are included with probability 1.0. In the rare instances where the
facilities from the list frame may be sub-sampled, an estimate of their variance contribution to the
total variance could be approximated by assuming simple random sample formulas and adding the
result to that obtained from [8.1].

Formula[8.1] may be used for each study population — facilities, clients or staff — but its
application differs. For the client or staff samples, the “cluster” referred toin defining the various
variables becomes, instead, the facility. This pertains also for client and staff samples selected
from the certainty facility stratum.

Jackknife method

The jackknife method of variance estimation may be considered for the stand-alone facility survey,
although the Taylor linearization method could be applied there aswell. To esimate variances
using the jackknife method requires forming replications from the full sample by randomly
eliminating, one at a time, one samplecluster from a stratum (or estimation domain). A pseudo-
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estimate is formed from the retained clusters and these are re-weighted to represent the eliminated
unit. For aparticular stratum containing ¢ clusters, ¢ replicated estimates areformed by
eliminating one of these at a time and increasing the weight of the remaining © - 1) clustersby a
factor of ¢/(c- 1). The processisrepeated for each cluster.

For agiven stratum or domain, the estimate of the variance of arate, r, is given by:

1 C
var(r) = (s9?= ———— Y (r. —r)?, where 8.2
(1) = (s8) C(C_l)é(. ) [8.2]
c isthe number of clustersin the stratum or estimation domain,
r is the weighted estimate calculated from the entire sample of clustersin the
stratum,
ri isequal to cr - (c-1) r, where
re, Iisthere-weighted estimate calculated from the reduced sample of c-1
clusters.

For an estimate of the variance at ahigher leve, such asnationd, the processis repeated over dl
clusters at the higher leve, but with ¢ redefined to refer to the total number of clustersat that leve.

Application of formula[8.2] pertainsto the following:

1 Facility, client or staff samples selected from the area frame.

2. Client or staff samples selected from thelist frame, but with “ cluster” above
redefined to facility.

3. Facility sample selected from the list frame, when sampling isused.

For countries where afacility certainty stratum from thelist frameis used, thereisno sampling
error. Where epsem sampling of facilitiesis used, the variance estimatesmay aso be
approximated from simple random sample formulas, as an aternative to the jackknife, for the list
frame sample.
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Appendix 1
GLOSSARY

General Terminology

Action program: an organized set of activities undertaken by a government or private agency
with the purpose of achieving agoal or social reform (e.g., improving maternal, child, and
infant health; reducing unwanted fertility; increasng literacy)

Catchment area: surrounding a service delivery site that contains a high percentage of the
facility’ s clients or potential clients

Client vigit: refersto the care-receiving experience of clientswhovist afacility. Often used as
the unit of analysisin facility surveys, and as such, refers to vists (or sampled visits)
occurring during the time the survey isbeing conducted.

Client volume: the average number of clients who seek care (services and information) at a
service delivery point during agiven interval of time (e.g., one day, one week, one year).
Client volume may be expressed as the a sum of the total number of clientswho seek care
at afacility or it can be disaggregated by type of service (e.g., family planning,
immunization, prenatal) or client (e.g., new contraceptive user, continuing contraceptive
user).

Community-level variables: variablesthat are measured at the community or aggregate level.
Community-level variables describe the social and economic context in which individuas
reside andin which programs operate. Such variables are often defined for community
infrastructure, including schools, health services, transportation, communication, business
and industry, and public hedth (sanitation and water supply).

Evaluation: the application of socia science research procedures to judge and improve waysin
which social policies and programs are designed and conducted, from the earliest stages of
defining and designing programs through their development and implementation (Rossi and
Freeman, 1993).

Fixed service delivery point (FSDP): refersto static health service facilities and excludes
individual service agents (1SASs) providing home-based care, hedth camps, or itinerant
providers. FSDPs, both public and private, comprise hospitals, health centers, health posts,
private dlinics and sanatoriums. Physicians private practices are excluded fromthis
category.

Geographic market of health services: refersto the full set of health service resourcesin a
defined geographic area that define the choices for source of care for aresident of that area
seeking care.
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Health facility or health carefacility: abuilding or structural space within a building where
health services are provided to clients (e.g., hospital, clinic, health center or health post)

Health information system: centraly (and possibly regiondly) based system for collecting,
analyzing, and managing information related to health infrastructure, health personnel, and
program-based outputs. In general, health information systems are computer based, at |east
at the central level, and are dedicated to managing information from and for public-sector
health services, though private facilities may also be included.

Health provider (service provider): personnd orindividuad who provides hedth or family
planning services, including those with medical training and qudifications, as well asnon-
physician and auxiliary health staff.

Impact evaluation (impact assessment): a study to examine the influence of a program or
intervention on health, behavioral, or other population-level outcomes than the program is
intended to influence. Impact evaluation requires plausible evidence than an observed
change in outcome indicators is attributable to the program or intervention (cause and
effect). Assessing impact in its strictest sense, therefore, requires a causal model, aswell as
analytical and statistical methods that allow for causal inference.

Indicators: variables that measure the different aspects of a given program: the inputs, processes,
outputs, and outcomes (Bertrand, Magnani, and Rutenberg, 1996:29).

Individual service agent (1SA): refersto individuals who provide health services or supplies,
usually operating as independent agents, and who may not be associated with afixed
service delivery point (FSDP). ISAsinclude dlopathic physiciansin private practice,
trained practitioners of indigenousmedicd systems (e.g., Indian System of Medicine),
pharmacists/pharmacies and other commercial outlets that distribute health and
contraceptive supplies, traditional or untrained practitioners of hedth services (e.g.,
traditional healers, quacks), trained and untrained traditiond birth attendants, depot
holders, and trained field workers.

Managed care: refersto a system of health care delivery that aimsto control costs by assigning
set fees for services, monitoring the need for such procedures as tests and surgical
operations, and stressing preventive care. Managed health care systemsinclude health
maintenance organizations (HMOs), preferred provider organizations (PPOs), networks of
doctors and hospitals that adhere to given guidelines and feesin return for receiving a
certain number of patients; and point of service (POS) plans, which are smilar to PPOs but
allow patientsto go outsde the network for treatment, usudly at ahigher cost (Source:
http://www.encyclopedia.conV, accessed 5/28/2000).

Monitoring (program monitoring): the process of tracking the status of program
implementation and changesin the program’s performance, including the use of financial,
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commodities, personnel and other resources (inputs), progressin implementation and
service provision (process), program output(s), and short- and long-term outcomes (at
both the program- and popul ation-leves). Further, monitoring involves the systematic
documentation of aspects of program performance that are indicative of whether the
program is functioning as intended or according to some appropriate standard. Monitoring
generally involves program performance related to program process, program outcomes,
or both (Rossi, Freeman, and Lipsey, 1999).

Monitoring, global (general purpose): refersto program monitoring, which is conducted on a
routine basisto track the status of program implementation, including the use of resources,
implementation of service delivery and other program activities, outputs, and outcomes.

Monitoring, special purpose: refersto program monitoring of a specific dimension or activity of
alarger program. Special-purpose monitoring requires defining and collecting (or tracking)
performance measures that are specific to the activity, output, outcome, or population of
interest (e.g., low-income population).

Performance measuresor indicators: refer to variables that measure the performance of
different aspects of a given program. Performance measures can be defined for inputs,
processes, outputs, and outcomes.

Service Availability Module (SAM): the term used for a module developed and used as a
component of the demographic and hedth surveys (DHS) in the 1980s. The objective of
the SAM wasto describe the family planning and MCH environment, and to generate data
for analyzing the relationship between service availability and the use and qudity of family
planning/health services. Community informants were used to identify the “closest” facility
by type (hospital, clinic, .health center, pharmacy, private doctor) within a 30 kilometer
radius of the (household) survey cluster. Interviewersthen visited the identified facilities to
collect data on the facility’ s geographic accesshility, staffing, hours of operation, service
offerings, length of time providing services in the community, contraceptive method
availability, family planning service hours, family planning staff, and contraceptive costs.
The SAM isto be replaced by the SPA (Service Provision Assessment), which is currently
under development.

Service delivery point (SDP): asite at which hedth services are provided to clients, including
fixed service delivery points (FSDPs) and individual service agents (1SAs). SDPsinclude
fixed hedlth facilities (e.g., clinics, hospitals, health centers and posts), individuad hedlth
practitioners (e.g., allopathic, non-traditional) who may provide servicesto clientsin
informal environments, such as a home or a small medical office, and other sites (e.g.,
pharmacies, other commercial outlets, depot holders, and fieldworkers).

Service Provision Assessment (SPA): an 11-module questionnaire designed as an instrument for
linked facility surveys, and intended for administration in fixed service delivery points. The

103



SPA modules cover various areas of health facility operations: inventory of equipment and
supplies; health worker interview guestionnaire; observation of client-provider interactions
in the delivery of family planning (new clients), sick child, antenatal, and sexually
transmitted infection (STI) care; and exit interview modules for family planning clients, ST
clients, and for caretakers of sick children. The final module consists of a community
questionnaire to assess the market of health servicesin the survey cluster.

Situation Analysis (SA): amethodology originally developed by the Population Council as atool
for the in-depth assessment of contraceptive service delivery conditions at fixed service
delivery points. SA data are collected directly from program managers, service providers
and program clients. The SA methodology was thefirst to usedirect observation of the
client-provider interaction. SA can be used to evaluate a program as well as to conduct
operations research. The SA methodology wasfirst applied in Kenyain 1989. Asoriginaly
developed, the SA was designed as a stand-alone or unlinked facility survey.

Target population: refersto the population to which a health program or facility, survey, or other
intervention is directed. Multiple populations may be targeted by a survey. As an example,
afacility survey may target facility staff, facility clients, aswell asthe target population of
the facilities surveyed.

World Fertility Surveys (WFS): Program sponsored by the International Statistical Institute and
funded by UNFPA, USAID, France, Canada, United Kingdom, and Japan to collect
information on fertility trends and contraceptive practices. Between 1972 and 1984 the
WEFS program conducted surveysin 41 countries.

Statistical and Sampling Ter minology

Accuracy, also validity: refersto the degree of unbiasedness of a survey method or estimate and

related, generally, to non-sampling aspects of survey methodology such as questionnaire design,

response quality and interviewer effects

Area frame sampling: sampling of geographically defined areas

Cluster sampling: sampling of groups of facilities (or other sampling elements) in the next-to-last
stage of asample

Cluster size: number of sampling units sampled per cluster

Coefficient of variation (cv): synonymous with relative standard error and equal to the standard
error divided by the survey estimate
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Confidenceinterval: in asurvey estimate, the interval described by the estimate plus and minus
the standard error (sampling error)

Deff (design effect): ratio of the sampling variancefrom a particular survey to the variance of a
simple random sample of the same size, and thus a measure of how much more unreliable the
survey sample is compared to arandom sample

Design weight: the inflation factor for “blowing up” the raw survey data, reflecting the probability
of selection of the sample unit equal to the reciprocal, or inverse, of the probability

Domains, also estimation domains: sub-groups (sub-national areas or population sub-classes) of
the universe population for which separate estimates are wanted and, thus, for which the sample
plan may have to be appropriately modifiedin terms of stratification and sample sze

Dual frame sampling: in the preferred desgn of the stand-aone facility survey (chapter 4), the
use of two frames smultaneoudy for sample selection — areaframe and list frame

Epsem: equal probability selection method

Implicit stratification: amethod of stratification in which the areasfrom the areaframe are
arranged in geographic order and then sampled systematically

Index cluster: inthe preferred desgn of the population-linked facility survey (see chapter 5), the
household survey sample PSU

Intraclass correlation: degree to which a sample element (facility, person or household) in same
cluster has same characteristic compared to another selected at random in the whole population
(also referred to as “degree of clustering™)

List sampling: sampling of facilitiesfrom alist

Mean squareerror: refersto the concept of totd survey error; mathematicaly —variance of the
survey estimate plus the square of the bias

M easure of size: in surveys, the count of units on a sampling frame that is used to select, usualy
first-stage sample units, with probability proportionate to size

M ulti-stage sampling: sampling method whereby the ultimate units are sampled through a series
of stages (e.g., first-stage selection of facilities, second-stage selection of clients)

Non-response: failure to obtain aresponsefrom a sampled facility, staff member or client, due to
refusal or unavailability
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Non-sampling error: the totality of survey errors apart from sampling error, and comprising
response error, Non-response, interviewer error, dataentry and coding errors, errorsof concept
and questionnaire desgn and wording

Probability proportionate to size, pps. sampling scheme by which units are selected in
accordance with their sizes, so that large units are more likely to be selected than smaller ones

Primary sampling units, PSUs: the units selected at thefirst stage of a multi-stage sample,
usually defined in terms of geographic areas

Population-linked facility survey: survey in which the sample facilities are selected from the
PSUs, and usudly othersnearby, that were chosen for a population or household survey such as
DHS

Probability sampling: sampling methodology by which every element in a defined target
population has a known, non-zero chance of being selected

Relative standard error (or relative sampling error, or relative error): the standard error of an
estimate divided by the estimate — dso known as coefficient of variation

Relative variance, also rel-variance: the variance of an estimate divided by the estimate, equd to
the square of the coefficient of variation

Reliability, also precision: refersto the degree of sampling error present in a survey due to the
fact that a sample, rather than the entire population, wasinterviewed; determined by the sample
size and sample design

Ringed space: in the preferred design of the population-linked facility survey (chapter 5), the
cluster containing a sample facility plus any cluster, or PSU, contiguousto it geographically

Sampling bias: refersto aclass of survey errors related to the sampling process such as faulty
frames or misapplication of the sampling procedurein thefidd (other survey-related biases occur
that are apart from the sampleimplementation, such as response errors)

Sampling error (also standard error): the square root of the sampling variance (see below), used
to construct the confidenceinterval around the survey estimate

Sampling frame: the set of materials from which a sample is selected, usudly involving both lists
(of areas and/or facilities) and areal units

Sampling variance: refersto random error that occursin a sample survey because only one of all
possible samples that could have been selected is actually selected; mathematically equal to the
sguare of the standard error or sampling error

106



Self-weighting sample: sample plan that results when every element is selected with same overal
probability

Simplerandom sample: sample method by which every unit in the population is given the same
chance of being selected

Stand-alone facility survey: facility survey that is designed without regard to the sample PSUs
that are chosen for a population or household survey

Stratified sampling: sampling method by which homogeneous categories, caled strata, are
constructed and an appropriate sample procedure is applied to each (e.g., urban and rural areas)

Systematic sampling: sample method involving the selection of unitsin sequence from alit,
beginning with a random start and selecting every k™ unit thereafter

Standardized weight: relative survey weight that is used to reflect differentia weightsfor anon-
self-weighting sample, and calculated in such away that the sum of the standard weights equas
the sample size

Target population: the population which a survey isintended to cover; surveys often have more

than one target population, such asthe facility survey with itstarget populations of facilities,
facility staff and clients
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Appendix 2
DATA COLLECTION FORMSFOR SAMPLING

This appendix provides two simple, illustrative data collection forms of information necessary to
carry out the sampling operations.

Form 1. Facility Information

Name, address and/or location of facility =¥

Type of facility (hospital, health clinic,

pharmacy, etc.) -
Estimated client volume - Indicate whether Average number of clients
daily, weekly, monthly or annual
Circle Total Maternal | Children
whether health
Daily
Weekly
=} | Monthly
Annual
Staff size Number of

Doctors | Other hedlth | Support staff
staff

Obtain or compile a complete list of staff, by
type

For hospitals only - number of beds -

Days and hours of operation Days of the week

The information above would most likely be collected in the substantiveinterview for afecility
anyway. However, it isinformation which is needed for sampling also. Inthat regard, it ought to
be obtained for each facility whenever (1) alist frameisbeng constructed or (2) facilities are being
inventoried through canvassing either in an areaframe or in conjunction with the ringed space of a
household survey sample PSU. When information on client volume and/or staff szeisnot
available at the time of frame construction or canvassing, it will have to be collected when the
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facility sample isinterviewed.

Notethat it isimportant to obtain alist of the staff, rather than merely a count, since a sub-sample
of staff will be selected in large facilities. If alist cannot be provided by the facility, it must be
constructed by the interview team.

Form 1 calls also for obtaining average client volume by type. This would be done either when the
frame is being constructed —if available of course — or at the timeof interviewing sample facilities.
The averagefor the tota only would sufficeif thatisdl that can be gotten. Moreover, depending
upon the measurement objective of the survey, the figure to use is the one which correspondsto
the in-scope universe. As explained in the chapter 4, the daily volume may have to be computed,
depending upon how volume data are collected. If afacility provides weekly volume, thedaily
volume is computed as that number divided by 5 (or divided by the number of days during the
week that the facility is open to patients/clients). Similarly, an entry in terms of monthly volume
would have to be converted to daly volume by dividing by the (average) number of days per
month that the facility is open.
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Appendix 2 continued

Form 2. Client Listing Sheet

Facility Information: Name, Address,
L ocation -

Number Name of Client Sample Selection

1

Ol | N]J]ooJO | ]|lW]DN

'_\
o

'_\
'_\

[EEN
N

[E=Y
w

N
3

15

Dateof Listing -»

Date of Interview -

Total Number of Clients Total Selected in Sample Total Responding

The form, as shown, only provides space for amaximum of 15clients. It may of course be
designed for more than 15, or, alternatively, more than one form could be used when listing in a
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given facility. Clientswould be listed in the order in which they show up for consultation at the
facility. No information other than the client’ s name need be recorded on thelisting sheet, asitis
presumed that interviewing of sample clientswill take place at once or within an hour or so after
his’her arrival at the facility. Other demographic information as well as the substantive data that
are needed would be collected in the substantiveinterview of sample clients.

It isvery important to keep track, accurately, of the number of clients that comein, so that the
sampling interval is applied correctly. The sampling interval will have aready been applied to the
listing sheet. In Form 2 above, we have illustrated application of the sampling interval, by showing
the symbol, 8, beside the names of clients that would be selected. Refer to the text of chapter 4,
where the procedure is described for choosing the random start and sample selection numbersto
be entered on the blank listing sheet. The selection numbers should be marked by the interviewer
before the visit, because the sampling interval will already be known.

In the exampleillustrated by Form 2, the random start would be 2 and the sample selection
numbers would be 2, 6, 10 and 14. These numbers would beindicated on the blank listing sheet
and the particular clientsthat fall into the sample would correspond to those whose names are
listed on those lines. As explained in the text, the sample selection numbers should be extended
beyond the expected number of sample cases, since the exact number of clientsthat will show up
on agiven day will vary. Inthe example the selection numbers might be extended to 18, 22, 26,
30, etc.

Note that in small facilities— usudly thosein which 5 or fewer client-vigts occur per day —dl the
clientswho show up would be sampled and interviewed. In that case, Form 2 would show the
symbol, 8, beside the name of every client.

The information at the bottom of Form 2 will be needed for qudity control andfor usein adjusting
for non-response in those cases where totd responsefrom the sample clientsis not obtained.

112



Appendix 3
IMPLEMENTING THE SAMPLING PLAN FOR FACILITY SURVEYS

This appendix presents step by step the

preferred sample plan for implementing a | The appendix supplements the Sampling
facility survey sample based on the design | Manual for Facility Surveys, providing
strategies explained in Chapters 4 (stand- | detailed proceduresin a step-by-step

alone surveys) and 5 (linked surveys), aswdl | approach on how to select the facility survey
as the construction of sampleweightsthat are | sample and gather the population data
discussed in Chapter 7. The preferred design | necessary to analyze it.

isdual frame. Thismeans that both (1) alist

frame is developed and sampled for country

facilities that are generaly quite large or specialized and (2) an area frame of al other facilities is
developed and sampled based on the index cluster of the linked population-based hedth survey. In
most countries the second is typically the Demographic and Hedth Survey (DHS).

There are four major tasks and numerous subsidiary ones in implementing the preferred sample plan,
outlined asfollows:

A.

D.

Development of thelist frame

1. Determination of in-scope facilities

2. Construction of thelist(s)

3. Sample size determination

4. Determination of domains and/or strata

5. Selection of the sample from the list(s)

Development of the areaframein geographic areas surrounding the index cluster
1. Determination of the in-scope geographic space

2. Canvassing to identify facilities, un-duplication and selecting the sample
Sample selection of staff and clients

1. Staff sampling

2. Client sampling

Compilation of population data for survey weighting and analysis

The appendix takes up each of these mgjor tasksin order and step by step. Note, however that tasks
(A) and (B) are independent operations and may actually be implemented in tandem rather than
sequentially, if sufficient staff resources are available to devote to each task smultaneoudy. Tasks
(C) and (D), on the other hand, must follow sequentially from (A) and (B).
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Thediscussion and proceduresinthisappendix arefocused on the recommended methodsto use, with
only minimal attention given to the rationale or justification for the recommendations. The readeris
urged to refer to the Manual, especially Chapters4, 5 and 7 for more explanatory informetion.

Development of thelist frame

As mentioned, implementing the sample plan for the preferred design in a facility survey sample
requires the use of both alist frame and an areaframe. Thelistframeisnecessary because the large,
important facilities in the country should be sampled with certainty®, that is, with probability of one
(1.0). Thefirst step therefore isto identify and compile alist of those facilities.

Determination of the in-scope facilities
Discussion

Sincetwo framesare used for the survey, the concept of courseisto sample some of thefacilitiesfrom
thelist frame and the othersfromthe areaframe. The frames should be dichotomousin the sense that
they are mutually exclusive and exhaustive. Thisis not likey to occur completely in practice, which
is the reason that un-duplication of the sample must be carried out as part of the field processing
operations, discussed later in this appendix.

For any country carrying out a facility survey, the list frame should be confined to a comparatively
small group of facilities. These will include the very large ones and generaly those that have
specialized statusadministratively or professionaly (examples: district-level public hospitalsor clinics
devoted exclusively to reproductive health).

| dentification of which hospitds, clinics or other facilities constitute the“large” category is naturdly
going to be a country-specific decision. In some countriesthismay be defined as, for example, any
hospital containing 100 beds, whilefor others the cut-off might be 500 or 1000. Staff Sze might be
the determinant instead — say, hospitas with 10+ doctorsin one country or 50+ in another.

In many countries governments have set up central hospitals in every district (or equivaent
administrative sub-area) and in every large city. Thesewould likely beincluded aslist-framefacilities.
In addition, specia facilities may all be included in the list frame by definition. In the 1999 facility
survey in Tanzania (Tanzania Reproductive and Child Hedth Survey, 1999), for example, dl Marie
Stopes facilities were categorized as list-frame facilities.

*0Or with near certainty (that is, avery high probability but lessthan 1.0).
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Procedures
In summary these are the steps to follow in determining which facilities will comprise thelist frame:

A. Establishthe definition of “large” facility inyour country (example, 100+ hospital beds
or 10+ doctors).

B. Decide which government hospitalsqualify for thelist frame (example, all district level
public hospitals)

C. Decide if/whether any private institutions should be included on the list frame
(examples, religious-funded hospitals or clinics, clinics devoted to reproductive
health).

Construction of thelist(s)
Discussion

Whenever alist framefor any survey isconstructed, three principles must be kept inmind. Theframe
must be, insofar as practicable, complete, accurate and up-to-date, and these principles apply of
course to facility survey sampling. For the dual-frame approach of the preferred design in a facility
survey, thetask of compiling thefacility list is helped somewhat becauseit isonly the large, important
and specialized facilities that need to be identified, since smaller facilities are covered by the area
frame. Even so, a complete list of the “in-scope” facilities that are to make up the list frame is not
likely to be readily available fromasingle source. Accuracy of the list(s) can also pose aproblemon
important details such aslocation, type and size of agiven facility. Findly, any list may suffer from
out-dated information such as inclusion of facilities that may not be operational at the time of the
survey.

Fortunately, with the dual-frame survey we do not need to be unduly concerned about lists that are
incomplete or which may contain afew non-operational facilities. Missing facilities have a statistica
chance of being included anyway from the areaframe, while non-operationd ones are Smply out of
scope and only affect the survey in areduced sample sze. Nevertheless, both these defects would

contribute to increased sample variance (less survey reliability) and every effort should be made to
construct liststhat are both as complete and current as possble. Asfor accuracy of thelists, itis of

course crucia to obtain correct information about location, size, type and other details of the list-
frame facilitiesin order to optimize operations by reducing field problems and containing the budget.

Compilation of the facility list will necessitate coordinating and verifying information gathered from,
most likely, a number of sources. It is recommended that the survey team'’s first contact be the
government’s Ministry of Health (MOH), which should have a comprehensive list of government
facilitieswith requisite size data to identify the large ones. The team should be aware, however, that
the MOH list may be incomplete or out of date, in which case it will be necessary to supplement it
with information from other sources such as private foundations, non-governmental organizations
(NGOs) and religious organizations. Use of these secondary sources, however, is for the purpose
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of identifying only thoselarge and/or specialized facilitiesthat belong inthelist frame. Inother words,
they should be used to correct and up-dateinformation from the MOH, which may include only the
government facilities. Itis expected, for example, that private hospitds and other specialized dinics
would be more likely to be identified through the secondary sources than through the MOH.

Depending upon time constraints and budgetary resources, additiona sourcesmay aso be tapped to
refine the frame. These wouldincludeloca NGOs and thelocd offices of externd donors who may
be able to supplement and update the government’ sinformation in regions of the country where each
is active. Preliminary lists may aso be verified with district or regional health officials. Finally,
community informants may also be valuable resources in some instances, especially for verification of
whether facilities from central institutional lists are currently operationa.

Note that for purposes of selecting the sampleit isonly necessary to have asimple list of the in-frame
facilities by type and possibly by size. The sizecriterion would be necessary only if size strata are to
be established for sample selection at different rates (example, select al facilities over 400 beds;
sample 1 in 2 facilities with 200-399 beds - discussed further in a subsequent section). No other
information, aside fromthe list itself, is necessary to select the sample. However, in the course of
compiling the list through the different sources mentioned above, it may well be necessary to gather
certain information about each facility to help determine whether itisa candidate for the frame. In
that case, visitsto source institutions as well as any pre-survey visits directly to facilities themselves
would be greatly aided by completion of a Facility Location Form (Figure A.1) for each in-scope
facility. Note that this would imply, for example, that a separate form would befilled out for each
facility that MOH would identify, though only a single field visit to the MOH may be necessary to
complete thistask.

The Facility Location Form below is illustrative, patterned somewhat on the facility survey in
Tanzania, but it containsthe recommended featuresthat should be used inany country. A single sheet
should be used, recording the facility’s location, administrative identification numbers, and, if
available, GPSreadings. GPSreadingsallow theexact physical location of afacility to be determined,
which is highly useful to the interview team if the facility is ultimately selected in the survey sample.
To bemost useful, thetype of GPS readings (longitude and latitude or UTM, or Universal Transverse
Mercator, coordinates) should match the methods used on local maps.
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Figure A.1: List Frame Sample Facility Location Form (Illustration)

IDENTIFICATION

NAME OF FACILITY
REGION ..o LI
D ST RIC T . D
WARD (OF €qUIVAIENT) . . . o ottt e e e e D D D
NUMBER OF REPRODUCTIVE AND CHILD HEALTH CLIENTS LAST30DAYS .......... .. D D D
TYPE OF FACILITY Large government
hospital ......... 1
Large priv. hospital 2
Health centre ....3
Special RH clinic . 4
GPS or UTM COORDINATES DEGREES MINUTES THOUSANDTHS
LATITUDE ... N.S | [
LONGITUDE ...\ EW oo od HEw

Once the list frame has been completed, amaster copy of the list should be made and retained by the
survey manager. The master copy should aso be photo-copiedfor useby each team of interviewers
that work on the area frame, as it will be needed for the un-duplication operation (see further
discussion in the section on the areaframe).



Procedures
In summary these are the steps to follow in compiling thelist-frame facilities:

- Visit the Ministry of Hedlth to obtain alist of the government facilities.

- Determine which of the MOH government facilities qualify in terms of size and type
for the list frame.

- Visit secondary sources — private foundations, religious organizations, NGOs, local
community informants, etc. —to supplement, update and correct the MOH list.

- Fill out Form A.1 (or similar) for each facility on the list frame.

Sample size determination
Discussion

The sample size is an issue for the list frame but not for the area frame,* because the latter is more
or less self-determined by the geographic space that the areaframe encompasses (see more discussion

inthe areaframe section of the appendix). On the other hand, the number of facilities toselect from
the list frame is a function not only of the desired precision requirements but the size of the frame
itself. It is expected that the list frame, when finally constructed, will contain comparatively few

facilities, since only large and/or specialized ones areincluded onit. Inmost countries, this number

islikely to be less than 100.

It isrecommended that when the list frame contains 100 or fewer facilities all of them be included
in the survey sample. In other words, no sampling is involved and the entire list-frame universe is
included in the facility survey with certainty.

When the size of the list frame is larger, sampling from it will be necessary in order to contain the
overall size of thefacility sample. Generally, the number of facilitiesfrom both thelist frame and area
frame to be surveyed should not exceed several hundred. The bulk of the sample facilities will come
from the area sample, so to contain the overall sample size it isrecommended that the number of list-
framefacilitiesbelimited to 100 for the sample. Asanexample, if thelist frame contains 150 facilities,
two-thirds of them would be chosen for the sample. Note that two-thirds is also a very high
probability of selection, so high precision of the survey results would be retained from the list-frame
component. Note again that the maximum size of the list frame is not apt to exceed 200 facilities
anyway, and even in that case the sample rate would be high at one-half.

¥The mathematics for sample size determination, along with illustrative tables, are
described in Chapter 4. That discussion applies mainly for a stand-alone facility survey, as
opposed to alinked survey that relies on the DHS area sample.
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Procedures
In summary, the steps for determining the sample size from the list frame are as follows:

- If the list frame contains 100 or fewer facilities interview al of them for the facility
survey.

- If the list frame contains more than 100 facilities select 100 of them for the facility
survey (see further sub-section below on method of selection).

Determination of domains and/or strata
Discussion

For the list frame the concept of domains and strata do not apply when all the facilities are selected
with certainty. Therefore, for the case where the frame contains 100 or fewer facilities no strataneed
be constructed, because all the facilities are going to be surveyed anyway. This sub-section pertains,
then, only when your country has alist frame that contains more than 100 facilities.

The recommended strategy for creating list-frame strata is to use the criteria of facility size and
specialization. It isthought that for most countries only two size stratawould suffice, very large and
other. Some countries, on the other hand, which may have a particularly large number of list-frame
facilities, say 250+, may wish to establish 3 or more size strata.®® The definition of “large” will of
course be different in each country and the survey team will have to determine it. In some countries
it may be 10 or more staff members, whilein othersit may be 25 plus, or even greater. A separate
stratum should also be created for highly specialized facilities on the list frame that are especialy
pertinent to the survey’s purpose, namely, reproductive hedth dinics.

Sampling fromthe stratacreated should be asfollows: select all facilitiesin stratum 1, thet is, thelarge
ones, and in stratum 3, the specialized ones. In stratum 2, select the balance of the sample such that
the overall sample size from all 3 strata adds to 100 facilities, or approximately 100.

[llustration: suppose there are 172 facilities on thelist frame distributed asfollows:

Stratum 1 (large facilities) - 62
Stratum 2 (other, non-specialized) - 96
Stratum 3 (specialized) - 14

#Chapter 4 describesin detall various stratification methods to consider when the list
frameisvery large, and it should be reviewed before choosing afind plan.
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Inthisexample, all facilitiesin strata 1 and 3 are selected with certainty, and thisamountsto 76. Since
wewish to limit thelist-frame sample to 100 overall, this suggeststhat 24 facilities should be selected
from the 96 that are in stratum 2.

It is necessary to say afew words about domains that were discussed in themain text. Domains are
theanalytical groupings, whether geographical or categorical, for which separate estimatesarewanted
when analyzing the results (examples, large facilities, urban-rural areas, large districts, capita city,

etc.). Domains and strata are sometimes synonymous, but thisis not awaysthe case, asthe former

isdetermined by analytical considerations, whilethelatter servesto improve sampling efficiency. The
important thing to remember is that the survey resultswill not be analyzed according to the frame
(list or area) from which the facilities are sampled. For that reason, the domains that you might
choose for analysis will be constrained by the area sample, which as aready mentioned is self-
determined from the index cluster example.

Still, any group of facilities selected with certainty such as strata 1 and 3 above may be analyzed as
a separate domain, and this point should be kept in mind when establishing the strata from the list

frame. Asan example, your country may be interested in getting separate estimates for the largest

city. Inthat case, you might want to have a separate stratum from the list frame for the capital and
survey all the facilities included on the list. Remember that the criteriafor which fadilities toinclude

onthe list would be the same as those already discussed in the sub-section above, Construction of the
list(s).

Procedures
In summary, the steps for determining strata and domains from the list frame are as follows:

- Only whenthelist frame contains morethan 100 facilities should stratabe constructed.

- Create 3 strata of large, not large and specialized facilities with the definition of large
being dependent on your country situation and specialized being defined, usudly, as
reproductive health clinics.

- Create more strata (more than 2 size groups) if your list frame contains an unusualy
large number of facilities - 250+.

- Create a separate stratum for any estimation domain that isof particular interest, such
asthe capitd city or specid district; otherwiseignore domains.

- If the list frame contains more than 100 facilities select 100 of them for the facility
survey (see further sub-section below on method of selection).

Selection of the sample from thelist(s)
Discussion

It hasalready been discussed in some detail abovethat all thefacilitiesin thelist-frame stratum defined
aslarge and in the specialized clinic stratum, as well as any special geographically-defined stratum,

120



would be selected for the sample with certainty. That is, thereis no sampling involved; instead, dl
facilities contained in those strata areinterviewed in the survey.

It is only the strata (one or more) containing the smaller facilities that need to be sampled. As
mentioned, the number of facilities to select is the difference between 100 and the total number of
facilities described in the first paragraph above. Once this number is known, sampling is done by
calculating the sample interval and applying it systematically to the list. The sample interval, 1, is
calculated asNJ/n,, where N, isthe number of facilitiesin the affected stratumand n, isthe sample size.
If there is more than one non-certainty stratum, the sample sizes and intervals must be calculated
separately for each one of course.

Continuing with theillustration of the previous sub-section, 24 isthe number of facilities, n, that was
determined to be sampled from stratum 2, which contains 96 facilities, N..

The sample interval, I, is equal to 96/24, or 4. So,inthis example, 1 in every 4 facilities would be
Selected.

Procedures
In summary, the steps for selecting the sample from the list frame are as follows:

1. Select dl facilitiesin the large facility stratum, specialized facility stratum and (if any)
the geographically defined strata.

2. Determine the sample sizefor theremaining stratum (or strata) by subtracting the sum

of the sample sizes of the stratain step 1 from 100.

Calculatethesampleinterval, or intervals, for theremaining stratum, or strata, asNJ/n..

Apply the sample interval to the affected stratum systematicaly to select the sample.

> w

Development of thear eaframein geogr aphic ar eas surrounding theindex cluster

This broad section is somewhat shorter than thelist-frame section because there are no sub-sections
on sample size, stratification or sample selection. None of those topics apply, as will be seen. The
field work itself may however be more demanding and time-consuming than that required for the list
frame.

There is not much sampling per se in the area frame because the facility sample itself is self-
determined by the geographic space that is defined around the index cluster. Whatever facilities are
located and found within that space are automatically included in the sample. Asaresult, the sample
size (except indirectly, discussed in the first sub-section be ow), the stratification criteriaand sample
selection procedures have already been decided by the sample design that was used to select theindex
cluster and need not be further considered. This of course does not imply that the operations
necessary to identify those facilities and interview them are simple or cheap to carry out.
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What must be doneto implement the areaframe sampleis(1) determinethein-scope geographic space
and (2) canvassthat space to identify and select facilities for interview.

Determination of the in-scope geographic space
Discussion

Since the facility survey islinked to a population-based health survey for analyzing the results, the
geographic area in which the facility survey is conducted is defined by the population survey area
sample. Usually the population survey in question will be the most recent DHS carried out in your
country, although it may be some other health-related population survey. We will assume, for ease
of presentation, that it isa DHS, since the principles and procedures are the same no matter what
population survey isthe linked one.

The DHS linked survey will have been based on an area sample in which severa hundred primary
sampling units, PSUs, were selected at the first stage of sample selection in a probability selection
procedure representing the whole country. PSUs in DHS are almost always defined as census
enumeration areas, or EAS, because EAsare conveniently sized in terms of the number of households
they contain, are currently (or recently) mapped with well-delineated boundaries and have current
population and/or household countsthat are needed to establish the survey probabilitiesand weighting
factors.®

Each EA selected for DHS s, in fact, the PSU and, for purposes of the associated facility survey, is
labeled as the area sample index cluster. Inorder to obtain enough sample casesfor reliable analysis,
the facility survey cannot be confined to the index cluster alone but must be expanded to additiona

EAs surrounding the index cluster. Thus, the geographic spacein which the facility survey will be

carried out is centered around the index cluster (and including it) in one or two rings, or tiers, of
geographically contiguous EAs. In the first ring or tier every EA that borders the index cluster is
included in the geographic space. Thiswill typically be 6 or more EAs surrounding the index cluster.
When two rings are used, every EA that borders an EA inthefirst ring isincluded. With a two-ring
design the number of EAs in the geographic space may be 20 or more, as depicted below.

#In this appendix the terms, “PSU,” “EA” and “dluster” are used more or less
interchangeably.
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Clearly, the volume of fiedd work for the facility survey isincreased by orders of magnitude when two
rings are used rather than one — more than 3 times as much geographic area would have to be
canvassed. It isessential, therefore, to carefully plan the number of ringsto use, and the decisonis
guided by the desired sample size, in terms of number of facilities expected to be found per EA. For
example, if the number of DHS PSUs (that is, EAS) is 200 and the average number of facilities per EA
is0.2, then aone-ring design would yield only about 6 x 200 x 0.2, or 240 facilities, in which case two
rings would be recommended (that would yield about 800). If the average per EA isashigh as 0.5,
one ring would probably suffice (6 x 200 x 0.5, or 600 facilities). The main text recommends
conducting a small pretest to ascertain the average number of facilities per EA (this number is not
likely to be known in advance), in order to help decide whether one or two rings should be used — see
Chapter 4 for detalils.

To construct the geographic spacefor the area sample, it is necessary to obtain access to copies of
the mapsthat show theindex cluster EAs. These maps should be in the possession of the government
sponsor of the DHS, usually the national statistical office or the health ministry. Locate each index
cluster onthe map, identify each contiguous EA and mark it. If two ringsare used, mark each EA that
iscontiguousto any EA inthefirst ring. Some additional mapsmay be neededfor the facility survey,
since the EA ring(s) will cover awider geographical area than a household survey.

For each index cluster, mark the

outer boundaries of thetotality of the
@ geographic space delineated using a

colored pencil or pen. This will
congtitute the canvassing space for
locating facilities (canvassing is
discussed in the next sub-section).
Again for each index cluster, make a
list (Figure A.2) of al the EAsinthe
defined geographic (or canvassing)
space, including the index cluster,
noting its identification number and
administrative location information.
This form lists the numbers of the
EAs in each ring around the index
cluster. Because the surrounding
EAscan beindifferent administrative
districts (region, district, ward), each
layer of identification must be
recorded for each cluster.
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Notethat it will be necessary to use the same maps at a later stage in survey operationsto definethe
probability space for any EA found to contain at least one facility. The probability space will be
different from the geographic or canvassing space and will require marking with adifferent color to
avoid confusion. This step of course canonly be doneafter field canvassing. These procedures are
further discussed in the section, “Compilation of population datafor survey weighting and analysis.”

Procedures

In summary, the steps for determining the geographic space for the areaframe areasfollows:

1

2.

| dentify the PSUs that make up the linked population-based health survey (usually
DHS) —these are the facility survey index clusters..

Obtain copies of the maps for the DHS PSUs (usually EASs) from the national
statistical office or the health ministry.

Decide on a one or two-ringed sample design for the area sample (this may entail
conducting asmall pretest to find out the average number of facilities to be expected
per EA).

Delineate on the maps the geographic space, whether one or two rings, by marking all
EAsthat are contiguousto theindex cluster, or contiguousto thefirst ring EAswhen
two rings are used.

Outline the extreme outer boundaries of the EAs so marked for each index cluster,
using a colored pen or pencil — to identify the canvassing space.

Make alist of every EA inthe geographic canvassing space for each index cluster.
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Figure A.2: PSUs (EAS) in Geographic Space of Index Cluster

PSU (EA) IDENTIFICATION

DISTRICT

WARD (or equivalent)

INDEX CLUSTER NUMBER

REGION . ..o

0]
[
W[
W[

TIER 1 EAs:

TIER 2 EAs:

Region

District

Ward (or

equivalent)

Cluster

Region

District

Ward (or

equivalent)

Cluster
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Canvassing to identify facilities, un-duplication and selecting the sample
Discussion

Canvassing to locate and interview facilitiesisfairly straight-forward in concept, though thetask itself
will be time-consuming and subject to error. To begin, four items are needed:

Thelist of EAs (Figure A.2) identified in step 6 of the previous sub-section
The map identifying the geographic canvassng space of theindex cluster
A supply of listing and data collection forms

A copy of the master list of list-frame facilities.

El NN

The survey manager will parcel out these materials, depending on expected workload and survey
scheduling, to the teams of interviewers. For example, she may assgn 10 index clusters (and their
associated geographic spaces) to each of, say, 20 teams of interviewers thefirst week of fiedd work,
an additional 10 the second week and, finally, 10 more in the third week.

The task of canvassing entails essentially scouring the entire geographic area defined by the index

cluster and its geographic space to ascertain whether there are in-scope facilities located within the
boundaries of thisspace. Thisis easier said than done (see Chapter 4 and Box 4.5 for tipson how to
canvass). It isbest toinitiate the process by taking to heath professonds and community leaders

who are familiar with aparticular EA or EAsto find out what facilities may be present. Y ou must of
course explain thoroughly to these contacts what the purpose of the survey is and what is meant by

the term “facility” to assure complete and accurate coverage.

Some facilities that are identified through the community informant will not be within the defined
geographic space, that is, they will not fall within the index cluster or the ring(s) of clusters, that is,
EAs, surrounding the index cluster. When a facility is named by a community informant that falls
outside the geographic space boundaries, it cannot be included in the sample.

An illustration of the kind of structured questions to pose to the community informantis contained
in Figure A.3, taken from a community-leve survey.

An EA isnot likely to be very large, in geographic terms, so a knowledgeable community informant
may have all theinformation necessary to identify thefacilitiesfor that particular EA. Inother words,
it may not be necessary to actually pace or drive the area to find out about the facilities. Note,
however, that each geographic space contains many EAs, so it is likely that a number of
knowledgeable informants will be needed — perhapsonein every EA.
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Figure A.3: lllustration of Canvassing Questionsto Pose to Community Informant

HEALTH FACILITIES AND PHARMACIES
| would like to ask you about where people in this community can get health services. Please mention all
facilities, that is, hospitals, health centres, dispensaries, and clinics that people in this community might use, but
please start with the nearest facility. Then, | will ask you about pharmacies or drug shops that sell medications or
contraceptive methods to the community. PROBE USING FACILITY LIST FROM MOH. LIST ONLY FACILITIES
AVAILABLE TO THE RESPONDENT BY CHOICE, NOT THOSE AVAILABLE ONLY BY REFERRAL FROM
ANOTHER FACILITY.
01. What is the name 02. RECORD 03. Does the typical 04. How far is FACILITY 05. How long does it take the
and location of a WHETHER woman of childbearing | from here? typical woman of childbearing
(facility/pharmacy) that | FACILITY OR age walk or ride to RECORD ODOMETER age to go to FACILITY by this
people in this PHARMACY FACILITY? READING IF POSSIBLE. means?
community might use? CHECK FOR (RECORD IN MINUTES)
SHORTCUTS IF MOST
WOMEN WALK.
1. facility 1 [wak............ 1| KMS ......... DD MINUTES ........ DD
pharmacy 2 Ride ............ 2
Other............ 6 DON'T KNOW ........ 998
(SPECIFY) DON'T KNOW ... ... 98
2. facility 1 [wak............ 1| KMS .......... DD MINUTES ........ DD
pharmacy 2 Ride ............ 2
Other............ 6 | DON'T KNOW ...... 98 | DON'TKNOW ........ 998
(SPECIFY)
3. facility 1 [wak............ 1| KMS .......... DD MINUTES ......... DD
pharmacy 2 Ride ............ 2
Other............ 6 | DON'T KNOW ...... 98 | DON'TKNOW ........ 998
(SPECIFY)

A facility form such as that in Figure A.4 should be filled out for each facility identified, by a
community informant or surveyor. Theformissamilar to the onein FigureA.1 except thatitincludes
categoriesrelevant for the areasample. To complete theform, it ismorethan likely that avisit to the
facility will be necessary to obtain some of the information. For example, a visit will likely be
necessary not only to locate a facility on the map(s) and to take GPS readings but to complete the
facility form. Inother words, theinformant may be helpful inidentifying facilities but the information
necessary to compile the list might require avist to the facility itsef.
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For each facility identified, there should be a notation made on the EA map(s) showing its
approximate location, and of course which EA of the geographic space it belongs to. This
information will be used later when the weighting operation is done, describedin the last section of
this appendix.

Figure A.4: Area Frame Sample Facility Location Form (Illustration)

IDENTIFICATION
NAME OF FACILITY
REGION ... L0
D ST RIC T .o D
WARD (OF €QUIVAIENT) . . . o ottt e e e e e e DDD
EA NUMBER . . e DDD
INDEX CLUSTER NUMBER . . . .o et e e e e e DDD
TYPE OF FACILITY OR PHARMACY HOSPITAL ... 1
HCENTRE ... 2
DISPENSARY 3
RH CLINIC. .. 4
OTHER CLINIC 5
PHARMACY .. 6
GPS READING DEGREES MINUTES THOUSANDTHS
LATITUDE ... NS LI LI LIO0
LONGITUDE ... = L0 L0 L0
IS EA INDEX, OR IS IT IN SURROUNDING TIERS OF INDEX ...... 1
PSUs? TIER1 ...... 2
TIER2 ...... 3

Note that this form contains categories of facilities that may belong in the list frame. It iswise to
complete the form for those facilities anyway to assist in the un-duplication operation, discussed
further below.
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It isconceivablethat somelargefacilities may beidentified through the area frame canvassthat are
missing from the list frame, in which case they must be retained on the area frame and surveyed
accordingly.

A complete list, Figure A.5, of al facilities found should be made — one form for each geographic
space of aparticular index cluster. Thelist can be created by assembling the Facility L ocation Forms
of Figure A.4.

Anillustration of the listing form that was used in the 1999 Tanzania facility survey® is shown bel ow
—aready filled out. Note that eachfacility is given a uniqueidentification number, and the form has
ample room to record additional facilities that might be found during fieldwork.

Figure A.5. Facility List Form (Illustration from Tanzania)

TRCHS Cluster 190

Mbeya, Mbeya Urban
ID Num Name Ward EA Type | Longitude Latitude Tier
19001 Mbeya District Hosp N/A N/A | H 90-17-859 05-48-893 N/A
19002 Afyayako Dispensary llomba 17 D 90-14-788 05-52-080
19003 Lily’s Disp llomba 23 D 90-15-274 05-53-017
19004 Ruanda Health Centre llomba 26 HC | 90-15-992 05-51-222
19005 Kejo DD Pharmacy llomba 31 P 90-14-981 05-51-506
19006 UMATI Clinic llomba 23 C 90-14-717 05-52-127
19007
19008
19009
19010
19011
19012
19013
19014
19015
19016
19017
19018
19019
NOTES
Observethat in theillustration above, several facilities arelisted that would not be appropriate for the area
frame sample in your country (district hospital, health center and UMATI clinic), because these would be
sampled from the list-frame sample.

NINININ]P-

% See Tanzania Reproductive and Child Hed th Fecility Survey, 1999.
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In theory, all facilities identified on the area frame will be visited for the survey interviews. First,
however, it is necessary to un-duplicate the areaframe with thelist frame, which meansremoving any
area frame facility that also appearson the list frame. Thisstepis required because facilities on the

list frame already have their proper chance of selection, and failing to remove them from the area
framewould result inincorrect weighting and biased estimates. Notethat thisisaprocedurethat must
be adhered to, irrespective of whether alist-frame facility is actually selected into the sample or not.
The probabilities and weights are afunction of the chance of selection not actud selection.

In carrying out the un-duplication procedure, itissmply a matter of comparing thelist of facilities
compiled inthe canvassfor the areaframe, that is, those ontheformof Figure A.5, against the master
list of list-frame facilities (note that each survey team will have been provided acopy of the list-frame
facilities). Any duplicates found should be removed from the area frame. This should be done by
putting aline through the entry and noting that it is alist-frame duplicate, not by erasing theitem.

Following the un-duplication operation, survey interviewing can proceed. The sample to be
interviewed consists of al facilities remaining on the area frame after un-duplication with the list
frame. Ineffect, thereisno sampling or sub-sampling from the areaframe lists of facilities; all of them
are surveyed.

Procedures

In summary, the steps for canvassing, un-duplication with the list frame, and sample selection are as
follows:

1. For each index cluster and its geographic space assigned to a particular team of
interviewers, assemblethe materialsrequired —thelist of EAsfromFigure A.2, themap
or maps identifying the geographic canvassing space of the index cluster, listing and
data collection forms, and a copy of the master list of list-frame facilities.

2. Contact knowledgeable community informants such as health professionals or the

village leaders to identify facilities contained within the space boundaries, using aform

such as that in Figure A.3. This may require contacting someone in each EA of the
space.

If necessary, canvass the geographic spaceto ensurethat al facilitiesare accounted for.

Fill out form (Figure) A.4 (or similar) for each in-scope facility.

Fill out form (Figure) A.5 (or similar) for index cluster.

Compare the master list of list-frame facilities against those on the form of Figure A.5

and put a line through any area frame facility that appears on the list-frame (un-

duplication).

Survey dl areaframefacilitieson theformof Figure A.5 remaining after un-duplication.

8. Besureto interview any area-frame large facility or any other area-frame facility that
should have been included on the list frame but was missing from the it for whatever
reason.

9. Mark on the EA map the location of each facility found - for later use in weighting.

o0 hA W

~
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Selecting staff and clients

Sampling for staff, or service providers, and clients is to be done for all facilities in the sample,
whether from the list frame or the area frame. The methodology is described in detail in Chapter 4
of the manual and will only be summarized here.

Staff sampling
Discussion

For staff sampling, it isrecommended that all staff members be surveyed in facilities where there are
4 or fewer staff members. Most of the facilities in the linked area frame sample will fall into this
category, though some may be larger. Inlarge facilities — those with 5 or more staff members—itis
recommended that a systematic sample of staff be selected such that the average number selected is
3. Most of the list frame facilities will be in this category and some of the area frame facilities.
Sample selection rates to achieve a sample of 3 depend on the size of the facility and these are given
in Table 4.2 of the manual.

When afacility is very large, stratification by type of staff is recommended before sampling. Thisis
done by simply listing the staff membersin a particular sequence, such as:

Staff member List (by type)

1 physician A
2 physician B
3 physician C
4 physician D
etc.

7 nurse A

8 nurse B

9 nurse C

10 nurse D

etc.

15 technician A
16 technician B
etc.

From this ordered list a systematic sample is selected according to the sampling rates givenin Table
4.2, reproduced below.
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Table4.2 Sample selection ratesfor staff sampling within facilities

Number of staff members Sample selection rate Number of sample cases
4or les 1lin1 (select al) lto4
5-7 lin2 3or4
8-10 1lin3 3or4
11-13 lin4d 3or4
14-16 1lin5 3or4d
17-19 1lin6 3or4d
20-22 lin7 3or4
23-25 1in8 3or4d
26-28 1in9 3or4d
29-31 1in10 3or4d
etc. ko 3or4

Thelast column of Table 4.2 shows that the number of sample staff membersin each facility will
be ether 3 or 4. The exact valuewill be depend on the random starting number.

Occasions may arise when where the sample of staff is selected but not interviewed until after
sampling and interviewing for clients and client-interactions have been completed. This may
present situationsin which the selected staff memberswill no longer be availablefor interview that
day for one reason or another. In such cases the temptation to substitute should be avoidedif at
all possible, asthe procedureis biased. Instead, at the time of selection arrangements should be
made with the selected staff member to schedule an appointment for his/her interview, ether later
that day or the next.

Procedures

In summary, the steps for sampling staff membersin a given facility are asfollows:

=

In each sample facility with 4 or fewer staff members, interview all of them.

2. In each sample facility with 5 or more staff members, select a systematic sample of
them by using the sample selection rates of Table 4.2.

3. If thefacility isvery large, stratify the list of staff in order by type before sampling,
and then apply the selection rates of Table 4.2.

4. Besureto schedule a convenient timeto interview the chosen staff members.
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Client sampling
Discussion

Sample selection of the client sample poses data collection issuesthat are more complex than the
staff sample. The issues are discussed in considerable detail in Chapter 4, to which the reader is
referred to see the justification and rationale for the very brief summary given in this section.

The sample size for the client sampleis difficult to determine in advance of the facility sample
operation. Information such as client volume that is needed to determine client sample Szeisnot
likely to be availablefor the area frame until after theinterview for the facility sample has been
conducted. Some information about client volume may be availablefor thelist frame units, though
even that islikely to beincomplete or inaccurate. Asaresult, it islikely that the sample szefor
the client sample will have to be determined after initid results are available from the facility
sample data collection.

In the facility sample interview, therefore, information about client volume must be collected, and
thisis used to decide on the size of the client sample and the best method for selecting the sample
and conducting the interviews. Client volume information that should be entered on the facility
survey listing sheet includes average number of clients (for example, total, maternal health,
children). The averagesmay be expressed, depending upon theinformation available at the
facility, as daily, weekly, monthly or annual. See Form 1 in Appendix 2 for an illustrative form to
gather thisinformation.

It isrecommended that a sample size in the range of 3-6 clients per facility be selected. Because
of the unusual nature of the estimation procedure required —one that focuses on the concept of
client-visits—itisfurther recommended that exactly one full day of interviewming be devoted to
gathering the datafrom the selected clients. Note, however, that in facilities with low client
volumes, the number of clients available in asingle day will likely be less than 4.

The day of the week chosen should be randomly selected and it is recommended that it not be the
first day after the weekend. Note that the definition of weekend variesby region of the world.
The average dally volume of clientsin the facility must be ascertained and this can be done from
the information contained in Form 1 (Appendix 2 of the Manual).

It isextremely important that the interviewing team stay at thefacility for onefull day, no matter
how many clients show up. Itisequdly important that it be only one day and not more, even if
less than the targeted number of clients, say 4, have been selected. While the interviewer may be
tempted to extend the interview period over two or more daysfor afacility whose client volumeis
so small that four clients do not show up in asingle day, to do so would constitute a biased
procedure. Similarly, the interview procedure would be misapplied if an interviewer departs
whenever the fourth client is completed; it isthe length of time spent which determines the proper
probability, not the quota of four clients.
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As mentioned, the information on client volume is found on the facility listing sheet, Form 1
Appendix 2, that was obtained during the facility interview. The daily volume may have to be
computed, depending upon how volume datawere collected. If afacility provided weekly volume,
the daily volume is computed as that number divided by 5 (or divided by the number of days

during the week that the facility is open to patients/clients). Similarly, an entry in terms of monthly
volume would have to be converted to daly volume by dividing by the (average) number of days
per month that the facility is open.

Sampling of clients must be done by the interviewing team on the spot, as opposed to back in the
office by a supervisor. The sample should be selected systematically as clients come in for
consultation. The rate of sampling, when 4 isthe target number of clients, isgiven in Table 4.3.
That table and much of its discussion is reproduced below.

Table 4.3. Sampling interval for selecting average of 4 clients

Average daily client volume Sampling interval

5o0r less 1 (takedl)

6-10

11-13

14-18

19-21

22-26

27-29

30-34

Ol | N]J]oojJO | ]|lW]DN

35-37

[EY
o

38-42

etc. *kkkKk

Daily client volumes are shown in Table 4.3 as whole numbers. Thus, if the recorded volume for a
given facility is fractional, it should be rounded to the nearest whole number to use the table. The
variable-width ranges chosen in the left column are those necessary for the integral “take every” of
the right column, so that an average of 4 clients per facility is selected. When the recorded volume
is5 or less, al clientswill be interviewed, irrespective of the number that happen to show on the
day the interviewing is schedul ed.

134



If it isdecided to select 3, 5 or 6 as the number of facility clients to be interviewed, Table 4.3
would have to be changed accordingly, but it is straight-forward.

In selecting the sample, the interviewing team must begin with arandom start and apply the
interval shown in the second column to select the clients for interview.

=> Example: Suppose the facility has average daily client volume of 16; Table 4.3 showsthe
sampling interval to be 4. A random number between 1 and 4 must be selected; suppose
itis2. Then the second client who comesin for consultation that day will be sampled
and subject tointerview and client-staff observation. Every fourth client thereafter will
also be sampled and interviewed.

It isvery important to keep track, accurately, of the number of clients that comein, so that the
sampling interval is applied correctly. Therefore, alisting sheet of clients must be used for the
sampling operation. The listing sheet can be very simple in form, containing only the names of the
clientsin the order in which they appear at the facility (see Appendix 2forillustration of client
listing sheet, Form 2). The sample would then be selected from the list so compiled. The random
start and sample selection numbers should aso be entered on the blank ligting sheet prior to the
visit by the interviewing team to the facility, because the sampling interval will be known in
advance.

=> Example: In the preceding example, the random start would be 2 and the sample
selection numbers would be 2, 6, 10, 14. These numbers would be indicated on the
blank listing sheet and the particular clientsthat fall into the sample would correspond to
those whose names are listed on those lines. The sample selection numbers should be
extended beyond the expected 4 sample cases, since the exact number of clients that will
show up on agiven day will vary. In our example, therefore, the selection numbers
might be extended to 18, 22, 26, 30, etc.

Note, the sample must include every k™ client on the listing sheet (where k is the sampling
interval), no matter how many the list contains, even when the sample results in many more than
the expected 4 cases.

From the listing sheet important information should be availablefor use later in weighting and
survey analysis. The total number of clients, as mentioned in the above paragraph, is needed of
course to establish the sampling rate. 1n addition, the number of clients selected and the number
participating should also be recorded, so that response rates and, possibly, non-response
adjustments for use in the weighting procedures can be cal cul ated.

In facilities with high volume or where many clients show up at once, it may not be feasble to
have the selected clients wait in a queue to be interviewed. It would be better if their names and
addresses could be obtained so that the survey interview may be undertaken in their residences
later the same day or the next day. If that is not possible additiond interviewersmight be required.
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Client-staff observations, however, probably cannot be delayed without unduly burdening both
respondent groups. For that reason the survey team may have to be large enough in big facilities
so that all sampled clients can be observed with their staff counterpart at the appointedtime. A
related pointin high volume fadilitiesis those that have multiple entry points; in such cases it
would be necessary to have ateam of interviewers that could stake out each entry, in order to
ensure unbiased coverage of the sample.

The procedures described in this section apply for the stuationin which al targeted (in-scope)
clients are sampled and treated as a single group. The sampling method makes no differentiation
by type of client. In country applications where the types of clients are important measurement
domains, separate stratamay be set up. For example, sick children and antenatal patients may be
treated as separate strata. The procedures described in this section would then be carried out
separately for the two strata.

Procedures
In summary, the steps for sampling clientsin a given facility are asfollows:

(1) Complete Form 1 of Appendix 2 (or similar) for each facility in the sample, whether
from the list frame or areaframe.

(2) Decide on the sample size per facility — in the range of 3-6 clients.

(3) Plan to conduct client interviews in each sample facility for one full day.

(4) Makealist of al clientswho show up that day on Form 2 of Appendix 2 (or
similar).

(5) Select clients, using Form 2, in accordance with Table 4.3 selection rates, if 4 isthe
sample size (if 3, 5 or 6 re-figure appropriate sample ratesfor the table).

(6) Besureto interview exactly the number indicated by Table 4.3 without extending
the interview period beyond one day.

Compilation of population data for survey weighting and analysis

A particular feature of the linked sample design is the procedure for calculating survey weightsin
the area-frame sample. First we will briefly mention weighting for thelist frame.

Discussion

Calculation of weights for the list-frame sample facilities is straight-forward and, comparatively,
quite smple. When all facilities on the list frame are sampled, the survey weight for each facility is
1.0. If they are sampled without stratification, the weight for each facility is equal to N/n, where N
is the number of facilities on the list and n isthe number in sample. When stratification is used,
there is a separate weight for each sample facility in a given stratum, equal to N/n,, with the
subscript designating the stratum. Note that this applies whether the strata are defined as facility
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Size categories or geographical areas such as urban-rural.

The remainder of this sectionis devoted to area-frame weighting. The mathematics of the
weighting procedureis described in Chapter 7; this section only describes how to do it.

The EA maps that were used to identify the geographic space of the index cluster must be used to
perform the weighting task. All facilitiesidentified in the areaframe will have been noted by the
interviewer on the EA map, or maps, associated with the index cluster. Thefirst task is to review
the maps and, for each facility noted, establish its probability space, which is different from and
not to be confused with the geographic space of theindex cluster.

The probability space for a facility isthe EA containing it and the ring(s) — one or two — of
surrounding EAs. If the EA containing the facility happens to be theindex duster, then the
probability space and geographic space are synonymous of course; otherwise, they are not. When
the linked designis confined to asingle ring of EAs surrounding the index cluster, the probability
spaceis aso onering; if two rings are used in the design, two must aso be used to define the
probability space.

In order to avoid confusion, the probability space for each facility should be delineated on the map
by using a different color than was used to draw the geographic space of the index cluster. Asa
quality control check, the probability space so-marked for any facility will, by definition,
automatically include the index cluster itself; if it does not, the drawing is incorrect.

Note that an EA —ring or index — may contain more than one facility. The probability spacein
such casesis the same, no matter how many facilities may be inside agiven EA. Thisimplies,
further, that the weight for every facility within agiven EA is the same (weight calculation
discussed below).

The next stepisto make alist of al the EAsin the probability spacefor each sample facility.
There should be a separate sheet (listing) for each facility in sample. From thislist, population (or
household)* datamust be compiled in order to calcul ate the weights properly. The data required
are of the same type - population or household counts — that were used in designing the
population-based sample, usualy DHS and, namely, the data used to establish the selection
probabilities for the PSUs (or EAS). If population datawere used, that iswhat is needed for the
facility survey. If household data were used (that is, number of households), then household data
will be needed.

*Either household or population data are used, depending upon the DHS linked survey
procedure; for ease of presentation we will use the term, population data, to indicate ether.
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Figure 4.6. Form for Recording Population Counts of EAs in Probability Space of Sample Facility

Facility name Facility ID no.

1 - EA containing facility ID no. Population (or Household)
Count

Other EA in probability space

2 -
3
4
5
6
7
8
9

10

11

12

etc

etc

Population Sum

A good source for the population datais, of course, the DHS itself. The national statistical
organization or ministry of health —whichever one conducted the survey — will likely have the
design materialsin hand. These materials show the population or household countsfor the PSU
(EA) selections of DHS. What is needed, further, isthose same countsfor every other EA inthe
probability space for each sampled facility. The data base that was used to select the DHS will, in
all likelihood, contain those counts.

Additional items of information are needed from the statistical authorities also. The number of
PSUs that were selected in the linked popul ation sample must be ascertained, asthis number is
used in calculating the weight. Secondly, the total population of the country (or the totd
households) isneeded. Finaly, these two items—total population and number of PSUs— may also
be needed depending on the stratification procedure used in thelinked survey, discussedin the

next paragraph.
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If the PSU selection of the linked survey was done disproportionately by domains or strata, the
number of PSUsin each such domain/stratum must be gotten. Also, the population, or household,
count by stratum/domain is necessary. These numbers can be ignored, however, if sampling was
proportionate. Asan example of disproportionate sampling, suppose a country has 10 percent of
its population in urban areas and 90 percent in rural. Suppose further that for the linked
population survey (DHS) it was decided to over-sample the urban PSUs, so that the sample would
contain 30 percent urban and 70 percent rural (as opposed to their proper proportions of 10 and
90 percent, respectively). Such disproportionate sampling for thelinked survey must be taken into
account in the facility weighting process.

The weight, then, for agiven facility is calculated in one of two ways, depending on whether a
proportionate sample of PSUs was selected in thelinked population survey.

Proportionate sampling of the linked PSUs:

The facility weight isequal to P/(a p,), or P divided by (a times p,), where P isthe total population
(or household count) in the country, p; isthe population in the probability space for that facility
and a isthe number of DHS PSUs. The vaue, p,, isobtained by summing the population counts
for all EAs comprising the probability space for the given facility. (Note the subscript, s, refersto
probability space, not stratum). To obtain the weight, the population countsfor each EA inthe
probability space must be summed, multiplied by the number of DHS PSUs, and that product
divided into the country’s population totd.

Disproportionate sampling of the linked PSUs:

The facility weight is calculated in exactly the same way as described above for proportionate
sampling of PSUs, with the following modifications:

1. It isdone separately for each disproportionately selected domain or stratum;
typically thiswould be urban-rural.

2. Instead of the total population, P, the population of the affected stratum is
substituted.

3. Instead of the total number of DHS PSUs, the number of PSUsin the affected
stratum is substituted.

Weighting for staff and clients entails an additional factor to be multiplied against the facility

weight. The procedure is not repeated here because it is straght-forward andis describedin detall
in Chapter 7.
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Procedures
In summary, the stepsfor calculating survey weights for a given facility are asfollows:
List frame

1. Assign aweight of 1.0 for any list-frame facility selected with certainty.

2. For alist-frame facility not selected with certainty and when no stratification is used,
assign aweight equal to N/n (terms defined in Discussion above).

3. If gratification isused on the list frame, calculate the weight in the same way but
separately for each stratum.

Areaframe

1. Assemble the mapsthat were used to delineate the geographic space of the index
cluster.

2. For each sampled facility, draw its probability space on the map (see method in
Discussion above).

3. List the EAs contained in the probability spacefor each sampled facility.

4. Compile the population/household datafor dl EAs contained in the probability space
by consulting with the DHS officials and accessing their datafile.

5. Obtain the total population count for the country and the number of DHS PSUs.

6. If necessary - when disproportionate sampling of the DHS PSUs was used - obtain

the population counts and number of PSUs for each domain/stratum used in DHS.
7. Compute the weight for agiven facility as equal to P/(a p,) (terms defined in

Discussion above), or, if necessary, separately by domain/stratum instead.
Staff/Clients

8. Assign additional weighting factorsfor staff and clients in sample (procedure
described in Chapter 7).
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